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^^C: .' i r-'. <\' 

V^^^^^^^^^ ±he ae^dsmloj .^ear?!)^^ major::; \ .; li/ 

^ \% -'adita^ng .of them ha 8^ been at^empt'ei:iV ^u,t, typograph^dal .. ^ , 
■;?f«^^^^'^ndr have bpto-fcorracted^,T,;:;;f .ti-v' : 

^ •3!**i''^V*^,- Whan the .unlt$ &^er?e. used; the teaqhai^s i?rere In^ 
\ * vl!4ed to ;s^^ eomments coricsi*nlfig their . eOTerlences. . 
' out by teaohersl for 'each ^ ^ ". 

unit! taught. A copy of this questlQ-nnalre ar^d a . - - 
supnary of commeritgy.by *he teeohere is includ^atf^r^ / 



' In addltlton/. In thos4; Aases trtierS unit ' tesibs - ^ s^^I^ 
vire^|l|S^reparad^d^^ ooll^tlon 6f sug- 

gested test' Items .appears; at !the^inS. of ^the commentaa^ 

.. ^. .J .... ^. V . , . ■ > ^ , . 4 I ...... . ..1 g . ....... 

the unit V / - ^ . t ^ ; 

; . , Thls'^ volume- Include B the units ed^cerjied w^^^ - 
* ^^^eomgtry. V These are^^ units 'Sri^ vill^' x/l^ the : ■ 
numbering system^ originally "used.. . ^ 



t ' • & 



■-• . Sbts andlthe Jjatersectiwa df Se-^ ^ ,> ■ \ 
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Xieog^i area^^^^^^^T^ andj siie or^.asgle jizii^olve idsas^of measwiimsirbji 



■ — I \ \ " — ^^^^ — ^"^^r 
, In this^ tmlt^aa att^qpt has.besn made ta leadl the papil^ to OQ^sider 

\^ ^ mm^ iiq^rtant gs^itrlc properble.a '^f ors As studias metrfe propaf^lts 
of pQ^gGoa/ clf elaSi a&d aolida; This is ^pn^ tha spirl-^ of - ^ * 
' tia^dsg 4p ^mW^ thera^is mi attaiflpt to laiW tht^pa^^^i^tha dls* ' v 
^oTtiy of 4®lfyliig aonoitptiS a^ ^a hasia^for laarsinj soma ofv th^ mor 
, \/ sp#elf ill ^ketams ija aomputation^ or in the at^dy of gsGmttrio propertlea 
^ and appUoallons of thas© to a j:vM'iety^©f pr^lem situations^ ; 
■ ^^Z^"'^'**'^^*^^ material shouM lead to batter mdertt^rilng of 

— matrio, proport&s Qt-gmcmmtry when\they j^trodnc^ l^^h-in-^he ,-^ 

'^I^ sohool and In the iOtb grade* It has bse^ traditiopal ' 
^ \t©, teach these ideas w^an they aw' needed for a particular g^fsmetrlc^ ^ 

^dlSCliSSion.'^^ ^. = f. " , 

> " ^ But ''TOO* oft ea t^ tMcher has issnmtd these prdpertle& ara jsib^ious 
% 6x^leilr iAthmt' ^^^oning^h^s Also thez4 should he* soma^admntage 
-^'^ "^.^^omside^inf togethsAthis group of closely relived and analogous ' ■ - 
^ ^properties and ^biterving relations among them* , ^, 

^ The study of >soma aspects off iiorf-tetric geOTetry has hecome^ a. sipa- 
,V ;ra*a..inathemati€al„ discipline kn©wn_aB/ projective geOTctry. Thlk'^ijal^ of 
i ^ geematiy iM.UBtra^s a proper t^v^^^^^'S*®^^^*!^ of^uch of a^thimatit^ in 
^ .€hatjit ha^ its drigln ih a verjg practical ^probiem but *has ^n developed . 
: ^^^'arSay'SiBat'^eiVar ^^^^ basil^ of .s«e ve^ "tfbBtr^ct^m^ma^Ml theerx^^ 
' "=^:s^'£s"n6t¥d^in^tbe te^t rmaterial tbe^igin of/pi-ojecttve ge^etrjp Is — 
traced to son^of ihe thirling ^tlsts of ^the Renaiwance plri^ about 



' perspeotive dnwing. Haiiy' eleaentax^ iMt isterbsting results are 

"-obtala^hthroii^rMrB^tgBgtl c atud y of^ projeetlTe geerndtry* For ssGampl*^ 

■ ' I . f . "\ 1 - 

In^f^jeetlM g^gmstry poiiits of Veunres vwUeh effi be obtained as s#c^ ^ 
tloM of a cone (parabolas I ellipws^ wd ta^eFbel^ oan bs oonstraattd 
by use of a^TOlgHt lises 011^^ £ ^atem of gMrdlpatas ca|i be ijrbn- ' 
duoad vittiout the use of a sc^^ or any meaau^nraC^k^tsoever. 
' vThe teaoher may find^it helpful to read one of the follovingi, 
Co^^ ^OjdPot^ 
Bnlfersity ft^esa, 1941* /Chapter 17 ^^^^^ v n 

Xoung; Jo^.^ Wesley* PROJECTIVE GEOMETRX* The ffaWiemtic^l ^aoci^^^ 

of Aiaerica, 19304 Chj^teiPs l", II, and III, , • ' . 



Sets knd \hm Intereaetion of Seta. ' i » ' -\y :,. 

li ,We use lljje t'o isan straight lin^ and we think of a lin© asMmllm^ti 

ins elima fity^M^T^rn^-le et ad^^^^^ emmo iH^ 
' pr^p0tt^# A line is said to be a set of polnta* The ©leffi^nts of - 
- ihis set are points* A set may haTe no eldest ud be Mll@d u : 
empty ..set if ' * » ^ . 



jV'.The eoittmon , elraents in two or more sets asJce.up the elements of 
the intsrseotlon set.of the two or more' sets. ^The iatersfetj^n : 
:set' may 'l&e the ea^ty set* . - i^ . > . ' 

.Line Segment^s and Half -Ltoes* . 

A Hne st^ent is determined by two points on the l^e^ oa^ed the 
^ endppifcts of th# se^ent. We use the idea of line sepaent to ^ 
represent such* tjii^fs as a mark on the blacKboard drawn along a 
atralght edfe or the edge of a book or of a desk. 
J* :^he*e is alwys a thlr# polffb tatw^een two poipts a lliie, 
6# A jMDlnfr on 4 lire ieparatafi t setsi the poiat^ 

s and -'^^^f -lines datermined by tto point • If the point Is Jolnsd^^- ^ 

to^^he set of points dn a half -*line have ^ ray» Tto pol^t is 
^^dallid the eia^olnt of the ray/ Tha. Inter sea tlon set of ttose two 
4 , rays on the line Is the point, whict is thety ooBunon en^oint, Twov 
, h^f-llnps determined by one point on a 11m ^Intarseat in 'the empty seti 



Mnes on a PMnt 



a P^t 



7. ^U8t^aa we say "a point lies on a line," we also say "a line lies 
on a pointy.** 3to a plane a^^^t of lines lies on a point. A plane 
is our- ideal way of lAljiking about a flat surface like a table top. 
A plana Is unl^yLted in extent. . ^ . 



.,..„^...„i--..;=e= =, ■::-**\" 



$m Thmtm is & oMt to one ooTT%BpmA»mm ^tveen ^ tha linsi on a point 



: /and the po^ a line*; 

Closed! Curres : - 



9# (4 j^ai^t lln* is a owve^-^^^^oten linei such as thpw^^rtiich mm 
v ^in siatif^Mat^aphs, trlai^las, reatWlleS| ciirelei #rf7fltS 



el^ts are also Qurvei, . - 

10. Cirelea, triinglestimd figure like fl are slBple closed eurrfs. 
; ^ ^ 'sMi^e elosi^^t^^ of pbints in a plane into . J 
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setss the pdlfits Inside the rarve, the po^ts mLt side the our^e, 
and' the owre Itaalf. . The ourw is oaUed the boundary of the 
insi4e and the otrt side ^ If a point, A, is outside^ a ^lofl^ 
ewre and a pointy Is inside thi eurre, then the Inters^etlon 

aet of ^ arid 't|ie eurve contains at least mm eianent. ^ 
11m Closed ewres^hieh are not simple ^closed cwres appear to orose 
over eaoh othei^p liki a flgw 
Planes on a Line * 

12* On a, line is a set of planes* if the Interaeotlob set of two; 

■ s ,^ - ;^ _ » . : ; ■ ■. -; 

planes is not the empty set , It Is- a Una. We say a line lies on 

/ a planei or that a pptwe lie i on a line* \ y 
13# Two lines whleh do not have the mm direatlon and f or whleh the 

tntarsactlon set. Is the eDfl?^ iet «e oallad skew Ums* They must 

Tbte in different p^^s. /\ ' V 

Speolal Vlp^es \ ' ' 

14« A ooq^lete quadrilateral consists of four lines and si% points on 

w^j^ the Unas lie so that on each line mrm ttoee of tl^ six - . 

poijats Md on each point aw two of the f^n? lines.. A flgare con- 

_ slstlng of 10 flings and 10 points mich that^OI^ each ll^e lie 3 of 

; the 10 points and on each point lie 3 of the 10 lln^s is wiled 



lo 



...... "'^^'^ ■ ^ # 



the Pdsafgaet ecmflp^tion. thi fl^s ^ach of ttas 10 ^jJits 
, pl^s eatiietlj^^the same Thit fjpropartj alio true of ©aeh ; 

* " ' . . - - '\ , ^ . ' " , 

1. - Use ths word llna eorreetly. , - \' > ^ , . > ^ n .c^ 

2f Be ^aUa t© thJjflk about th© jpoljits-en a Ito© aa a let of jioiBts, Ktom ^ 

the U8# of tte teidin^ "esipty set". • 
3. B^/abla to find th© Intarseetio^ set of two or nor© seta of points * 

'7': :•' on rvltpe,^ ^ - ■ ^ ^. ^ ' : - - ■ • -v- 

Recognii© lin© aagasnts and their endpolAta* 
: 5. B© abl© to iden^fy half*lijaes, ta^M, «ad ©ndpoints of i^a'and 

detamin© th© intarsaetion a©t^ of two or mo of thas© satji. &aow 

lu^St^a^ trlffiSfle la *^ fi^^^ifflitriWt:^ „ 



6* Us© the word plasieu Gorr©ctly# 1© ahl© td' t^k about a sat of -Unas 

on a point. ■ , ^ 
7, Ba abl© to Identify a on© %q. en© corraspondanee^ particiilarly among 
' points and lines* - >^ 
^ Us© the word ouct© corrict^* - ' % 

9. Be abl© to identifj^ simple elosod cmnrea and to talk aboUt the ; V 
^ insid© and the outsid© of sia^le Qloaed ourres in a plan©. * ; 
10* Be able to Identi^ ©loaed citt^es whipb, a^© n6t simp^ elostd curTQa. 
^5 - Eaeopliz© that on a line is a sat of planes.- Be able-^o Id^ 

the interaection set of two or more planes. ' 
^IS'f Reoo^i^© ©3»apl©s of skew lines* . \ 

13. Be Able tb follbw direations in drawing figtufas not invoi^ng metrio 




,3 



v'Giiiw iWii^tiratlena of UuffeM* ,and poAata .on a line. Draw, a Wne on 
, -rSithe iiaqkbo^td and mrk pointi on It. With ©aeh efflmpl^talk ajsout " 
*;^^'iek ^^'thint ^bout a line as unlimited Ifi aactsnt. . Emphasize fte- 



^ - ^^wntly , tl^ w© UPS tnm. yotAg lin^^ to mean straight /Unt. 
*:2. r lTa3ic A aeta of a variety of .Mnfls suah as the points cp a, Um* 
the pujpils In Roosavtlt Mgh School the mMbers of CongresS| kinds 
• A 'i^of fWdt^aou^ in 'state, television prop^i, &<J numheri. - 
Ask the claaa to find the intersection set of two or mort'sets* 
Jen might - use examples like the folloB44g| ' '. . - ' 

> i«) Th^ elementi which are eanOion to the set of pator^l numbers . ; 
between 19 and ^0 and the 'eat of Mtwal numbers -whlqh are- 
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_ _ divisfble l^r*?* ^ ^ - _ : ■ ^ ^ 

. (b)- The girls in the room and" the pupils with^borQ^ a^s, . 
' (0);=^:^^ The cities of papu34;^bn ^vir 20 

■ ' . * ' state. . ^ ' ^ . ■ " . ' = ■■ / V^;^^' . ' ;-='-^ 

V ^ v;: .\ ^v^a: cities In your "state \^th first 

. ^ / : ^ _ V ^ - of thelr /naiaes before J in, t& aj^habrtr' - ^ 

"^^^ r ' Thtf citias in yoiir state which'' arte south 

■ ^; • ^ : . ' ^ ^- ^ . ^ ' ■ ^ . ^ ^. ■ ■■ ■ v.- 

^ ^ v , V ' the clt^ In which you live. V ^ - 

: '.\ ^- ■ ^ ^^^^ ^ ^^i' ^^--^ " -.^ ' ■■ . 

. ^Chod#^ sdsa eiamples in which the ihtarsection set is the. empty^ set * 4 

4* "Haire ase^^la^ givitt of things '^hich represent line 'aapiants and for ^ 

' "I ; ;^ach idfehti^' the endpoints. of t|e.se^ents* ^^Ip a;number of the . 

■ ; etomples st^ast timt the pijjpils imagine a-ldne 'se^.ht^belpg 0xteri4(|d 

%^s^foi^->a-i^he-..— ^"-^"^^^ — — ■ — - ' - 

#™^]^ aome.iofc^he^a%a^les=.Qf 

v^ir ( the endpolnts. jMi asEsmplt' might b^ ■ 

* . -. • *S • - • ■ ^, . . * * 



^su tightly . stretfahed telaphon©- eatilai witt the paints- being wher© the 

\ cable is fastened to two poles , betwean a^^two poles t^ra might 

be m blW sitting on the eabla. Ask a ntmber of qifesMons about tl^ 

nimbarfr whlahvaf e bstwtsn.^wo rational numbers* Ti^^ Jto ©mpl^siie^ 

\ tti&% the aodeept of points on a line is, qult#L similar to the eon- 

eept of an"^^nflnits,aet of numbers %^ ' * - . , ' 

^ • * ^ ^ - ' » . ^ ^ ^ . 1 * , ■ . - " 

• D^w on the« b^oHteard a number of Jdnas^ mrk poJjits on^^them anB ^ 

potot out half-l4nefl, rays, aM'andpoints*, Ask the term half-^.^ 

line can be used* We.^re of coiffs© safe in using this. term iiaee 

* no one ean eTsr measure or eompare two hklf*lines to see If th#lr 

len^hs are egiml* Itave children feome to tihe ^Alac^b^ 

trate these tsms.' GiTs ©Aamples and ask the eMldren to gl^e 

Others of the ube of tha tem "imy*' in 3Sife» to each cas^^entif^ 

the endpoint ^f ^l^^^y .v- Aif questionf dw^ aJi of the da^^ 



-I ' 



sion aboTiKt the Mter^ectMtf sets of two rays, two 
a ray and a halJTrltoee JFhe intersection set of a ray and, the line * 



©a which it lies? is of eourae the ray itself. Daelude in your ; 
questioning examples of this ld,nd» Dlsauss Bomm, of %bfi e^^aiaes 
In class • 

• One of the purposes of this unit is to develop use of vocabulary . 
and to encourage the disposition uid ability to make sj^plei direct 

^ statements of mathraatiaal prDpertleq« ^pils should be strongly 
encoiumged to use egressions like "a point lies on a Une^ and ^a 
line Has on a point The lahguage of sets should also be used 
^ wheneTer possible. Considerations up to tMs point have been in 
one ^ dimension • One can use the en^le of a bug cnwHng on a 
wire or something of this kind for tht line| and then change to 
life e^ai^les in which movement Is restricted to a flat surface, f 



two dloensioris. If possible mate Mi of tlte ioap film and m wire 
ftama sinae aof e nif^ly approaehee the mathOTatio^a's i^©a.,M'* 

If pupils haw pot W(l ea^eriencs with on© to one oorrespondehee 
Wth TOBbors it will be well to talk atout examples with nimbers 
before aaklng ref eranee to the seta on ^ point and oti a lino* Bmm ' 
sti;ya©nts mky telof up the notion that the line bf the set on A whioh 
is/p^|allel to the line on whioh a ooi^espondenoe with points is to 
bt.ostablishsd, will not interseot the line and honoe there will be 
me ©xoeption in the one to .one corresj^ndenoi* If this 'ootss up 
the teacher might mention that In projeotive geometry wheye these 
correspondences play as Important part, oi^s aasmaes that parallel 
linss meet in an "Ideal" point and only one such point, in order 
to maintain th^ one to one correspo^denee* P^allel lines ^re not 
menticmed in the text material siftce this involTes a metric 
property. If "parallel" is brought into the disqussion ty the 
st^fet, the special ^ases might weU be ea^lored to seme ertent 
and it shoiJJ be pointed out that these cases will be treated in 
detail in a later unit. There would be no hM^ If the eiOiss wished 
to asmme that parallel lines meet in an ideal point* 
Mphaslgt our broad use of the word "cui^e" and that a straight 
line is one Mnd of. curve. , 
As geometry has been traditionally taufht cpneepts of closed curves 
and the iiislde and outside of a curve have not had a veiy impox^ant 
role. However these are very useful notions when the set language 

L 

i*ls used in discussing triangles, area, and angles for eswiple* Dls« 
tinetions between siJipl© closed curves and closed curves should bo 
^made only by example with no att^pt made to point out some of ,the 



difficulties Inherent in evurves liie the fifura eight. The teacher 
3boi^*^^plM a Qircls is aetual^ a meti^ eono©pt# Hevever, 
Si 'jSinae a cirele Is a aimpte closed cm^e a@ ^useful in ©isamplss Itr. 
. "bem. toQUf ht into eonslderatios hare. other simple clossd 

md^€s liks» * would of aowss be just as tiisftil for our 

purposes but w don't tove fMalllar nam© ^ for them* The notion 

. / tiaat "if A is outsida a ilp^le olosed c\nrva and B is Insite, the 

^ / ■ I, 

interseetipn set of A B aM the a^a'va conteins at least one element 
is an importiuit idea and many questions stould ask^ abwt this 
relationship* The eoneept that a line whieh does not lie on two 
yertiees has at most two points of interseotlon with a triaiigle^ as 
we define a triangle ^ will come up in later aonsideratlons of 
geoaetry and hence should be mad© entirely clear. 



12. W^rk with planes wid lines in space is of ten more diffioiilt than 
the other considerations up to thif point, i^els will be T©*y 
helpful to many children. Pupils should be enaowAged to make 
their own models. The teacher can use his own ji^gaient about 
eneouraging the drawing of fip^es representing interaeqtlrfg plMes. 
This ipay be helpful to seme. Emphasise the analog l»tween lines 

on a point and planes on a linop also that the intersection set of 
two lines is a point and that the interseotion set of twp planet 
is a line* Seek opportimities to make analogous or "pwaUel" 
statements like this, 

13. The question of parallel lines will probably come up a^in when 
skew lines are discussed. Parallel lines are not skew lines. Oaiu ' 



',4J.stWctl©n vMch mlgbt be pointed out is that tvq pwallel limk 
lite, two Inter seotlng ItMS lie In a ewamon plsMi or determlm a 

. pjjaw. Two sMw lines do not lie in a comaon plane uO. do not^ 

^^^i^v^^m planei ,You stould point ^out that some of the edges of 
a c^lk hoxj for eMt^le^ we stow lli^s in palrs^ and others w?e 
paraU^l In pairs (or s^oixqb of A oOD^lete diSGUSsiqn of tW© 
sttuatipa\^ould be helpful, ^ * ^ 

You ^obably vill not want to teadh the seqtion on Sp^aial figures v 
to al&i^plls. Pi;plls say not he able to see the iii^ficanoe pf thB 
Q^>iete' (luadrilateral and the Desarguee conflgta'atioji but they 
should enjoy working with these fig\^S| and if they dp ^ they will 
gain valuable experience with the "ep" , l^^uage and nmy come to see 
the l^auty of figm^s In which point or line has ^special role. ^ 
It imy be interesting to the ibrighteW"^ pupils to observe that the = 
c<^lete quadrilateral Is the sedtlon ^a ao^lete l^-plane in space 
by a fifth^i.ne^ and tbat the Deswgues conflgm'atlQn Is the^ectibn 
of a complete 5-plane In space % a sixth pli^. A cOTple-^jLElaM 
is SBaee consists of U planes (no 3 on the saw line anft no^t all on 
the eaaae point) and the 6 lines of intersection of t^^^a^f^ in 
palrSp Tlte intersection set of a fifth pla&e^and each of/the k 

^'plMies Is a line (henqe the k lines of qimtollateral) and the 
Intersection set of the fifth plane and each of 6 llMS Is appoint 
(hince the 6 points of the ttmdrllater^l)* N _ 

Whllfe the do^3^t^ quatollateral and ^ Desargues coniiguratlon 
seem llW ve^ different flgwes one Is in a sense an extension of 
the other and both are among the most general fipires of all of 
mathtmatlcSfi 




■•Ixercises - pB. 2-3 , ■ . ' 

1) /'aO^ IB,, 19i iO^ 21, 22^ • ■ ' \^ ' * ' 

^) . th% empty set / * ^ ^ < 

' e) Square^ rectangle^ urapezoid^ parallelpgpam, rhombus <^ 

2) ' a) 3^ 5i 7f (or any other odd numbers )^ ' = • 

. - -b) 0^ 5^ 10^ 15, or\ny otl^r >mirf.tlpl,e of^ 5 (inclijdlng 0)v 

c) Pt^ TJ ; (Thef student could label some points of 

......... _... l.Qy. -S^ etc,, ^hls oim arid th^e would- be-- correct) ^- . 

3) ' a) 9^^.ierll, 12 ■ ^ " 

, ' ' -^H • • . • , - 

b) Pop example. If telephone number Is 5-0724, answer AS- 5.' 7 

acercls«s - pp. 6-7 - 

1) Hie endb oT the street, pbsslbly the Intersection of Main Stre< 
with the city boundary. If Main Street goes through ttie tovm, 

c) ' yes ' \ 

d) no • ^ ; 

f) Ljnti jegiuunts ^ / Point bn segments 

AB A, F, ^, E, B 

AE A, F, D, E 

mU .a, P, D, 

AB' . • A, P 

FD P, D 

■ B'fi P, D,. 1 ■ 

FB . F, D, E, B 



DE • - E 

DB . ■ D, E, B 



• Exercises - PH. 6-7 corit. 



A 



c) It would be If we oh&Be ^lie^cW ^e right. 

a) ie tw^^^ Po*-'^* ^ ^® half -liner 

lines d»teWlnea^ ' ^ ' 

b) 




J 



s 

re_ 
re 




The set ^ pplnts d# t ermine d by " 
■■ l) the point A ^ 

2) the feolnt B' , 
' 3) line se^nt AB * ^ 

" A through B 

5). the 'half-line from B through A 
J-- - - -6)r'- the : half -11^^ A . oppoBlte-^^4 V afeov 

" , 7) the half- line from B opposite 5), abov 

= , .1 8) and 9) - the two rays determined by A- ] 
J 10) and ir) the two rays determined by B 
. 12) the Intersex tlon of 4) and 5)' (set of points betwe 
and B exclus4:^wDf Ac and B) ' . \ 4 ^ 
13) the line; on A, and B • , / vlft. 

. . 14) ttle ^points A^ a^ 3 * ..'^ ^ -t - -^^^ 

■ ' " d) :^the hilf-llne fri i on B and the ^half -line tram B on A 
5V We^mlg>t think ^f a ray of ICght as a straight line beginning 

at a^ouWce (the 'Sun) and extending without limit. . 
eV Oh© £y could be described' as the boundaty^ line ^tartliig wherg it 
Ihterspcts with the Misslpslppi, (inclusive)^ and extending^east^ 
, Wird without -limit, or-at 0ne of the end points of the line seg- 

^e*half-line would be the same as the deiorlptlon abote, exeep 
it would not Include the ihterseotlon of the bpundary fl-ine with 

f- tfre Mississippi Rivei*. toe could also describe a ray and a half - 
Ifne s-tarting at the ehore of lake Michigan. , . 

7) a) K,. L, M ■ ; • ^ ; ' " ' . 

• ■ b)'' L, M \ ■ ' ^ ' - ' ' u • 

c) Me set of points of .line^^e^ent m op Wl and the ray with 

endp,pint.M " . . * * ' » 44.^, 

ttie set W polntp of line se^ent ra4:or^IM and the -ray with. 

eridpolnt L ' , • 

jm. — - — ^" — — — — — --^r^ — 



d) 



8) a) 
b) 
c) 



•mm empty set, ; J ' w*. 

me intfersectlon set of the half line from J I? W ^ 
and the ray '#temlned by R 4 to the rigtit of R) M the half 
,.:llne f Km, lii^liie right , , - . .^^^^ 

Die Iritersedttpn set of the half line f rcoi H to the right and 
'SI ^y dlte^pied by R (to the ^tt of .^)= itf the empty s^. 
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IS 



^ pp . 9-12- 



T-VI-13 



.i) intersecting streeiSs, clock handa^ altjJlane >4t3E^'rers, e^Q» " _ 

^ Ji,Bki0et^h£ paper, table, top, walls £ cellinlk, floors, bladkboard; 
:etc-, ^ - ^ A* , ... 



4K 



6). 




4) a]^milittlted'nw»ber. 

a b'^i unlimited ntmber a i 
': c) — ■ • 

di set J fourj elame^^j^^ , 
e) the iine on A anfl B 
,f) Intersection set - , % ' 




iBtersectlon set of 



and r'm Is AB 



a)' 
e) 



6 (from A through from B, etc) / 
b \ , ^ 

the sets of polntg^ determined 'by 

1) ^ ;tha ray with endpolnt A 

2) the ray with en^^lpt B ' 

3) , the half llneN^i ' k * 
k) the. harf llnrf from B 

5) line segment AB ' , . 

6) IntersaO'tlon of - 5) a^^d 2) 

7) potnt A \ 



Intersection set jof m and ^"Is AB 

■ ■■■■■ - 



(point B) 



d) 



9) 

10) 
12) 
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D^on ray from B 



A_qya4rllateral is a figure q^fflposed of four points, no tt^^ee on 
a slr^le straight line, and four line segments 'joining them lii 
pairs J BUoh that no three line se^ents are 'on one point, 

yesj If the^ three points are no|| colllneai?^ , 
See diagram above (ti*d) 



13 



19 




^ Exercises ^-^ pip. 9-1^ cpnt; 




.r 



1M 



If . II 
11 V ' tS 



15) yp^r If ^11 ttia AeflA are flllea, and ^here Is^oii^ pupil' f 61^- eve 







; 15) 


d^s^ and 


'16) 


1^ 2, 


17) 


A%. BC 







■4, -S'-^-^^'b, ^■(-♦■B, 5-^10,. 6"^ 



etc' 



You cduld also hav.e^ A-*-*-AB, 'B-^BC, 0 OA 
• A m,' B ^fi^^K, p ^ 



fficar^f iefr - , pp * 1 5^17 

^ 1;);' set^ocrislstlqg of a point 

6' on >C and /batween^ A and 
' K ■ ' - . - - ^ 

.2) lh# set conal sting of a llr^e 



X intak*|iaoting line se^erit AB J 

* and not^oontailning A or B, 

3)- « 

,1 - .quadrilateral , pentagon 




J 




'4) The set 'CorislBtlng of points P, an^.U 

5) -^Tha set eonslBtlng of points D aBd E 

!S\ The Point W %b, tW^ in'tersection set of the llnp segmerit VK. and the 
line detemlned B^_jpolnts X and Y (tor the ray throi^h X jftrlth - 
5/ fhd^oint y), ^ ^ ^ , 

. The Point' X 1b the intarseetloh set of'fche llfii segment KL and' the - 
Una semnent WY (or you could use ray throupi W with endpolnt Y) 

- II 11 i* ^11 , Y II " W) 

A , ' V (t>r " " " line 1 determined by points^ W and^Y) 

The Point"^ Y is intersection set of the ray through L with endpolnt 
' and the fay through X uWith endpolnt W. , / ' . 

in ail of above desGrlptlons you could' use half^lines In place of rays. 



il) -^fepcl^isible 





\6) _ ^poslible 



to^ 13 1 BL, b, and 



>*^#€na W Situation #ier© ond point lies Ini^e and on^^utside ^ 

y j^'^mm.m^ . . ^^^^^ , / , 

..^'^t*'/ , Yiisi (IfJLin^-aeigment^ ^ - ^ 

' bi 




16) c) 




1,- tTie seFof podnts outalde the alrole anoTltt the hal f -pi ana ^ i 
V containing A, aAd^ 2*,- the, set of points Inside the pirola 
aiad In the half-plane ^hot cpnl^lnlng A* ^ 
Wa must al^o Inelutie tHe^p'bln^ of ^ha eirolf and th^a^llne^ 
Trt^sa polntB ware' not shaded In aV or b^) either;, 



If) a) one poBalblllty Is 




b) 




o) 




boj0dary line 

joints In the half-plai^on one side of boundary line 
points m the half -plane on the other side gf boundary 



18) Ttie sat of^polnts on the line 
^e s^et c£ 

'Bie set of 
line. 

p , / ' • ' ' .^--^^^ , - 

19) ilia inside Is the set of points ln"the%ntarBe^tldh set of the' 
two half planes deteirolned by the lines on fA. dontalnlng B and 
on PB oontalnlng A. The outside Is the .set^ of all other points 

^ . » exoept ^those on the angle. \ 
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- . . - ■ • a 4 ■ ■ • 

i) a) ''^e intarsaotlon set straight line (horizontal) 

TOsra t^^^oelltng meets the front walli ^ , 

hy fmaVlntersaotlo/aet would be the straight line (vertioal) vrtiere ^ 
; the f rdnt wall meets the sltte wall*r ' . \ 

^ - . - - / . ^ - ^ 1 ' - ' * 

^ ^ Yas, tSi corner v^e3^ the celling, front and w^p-^l ; 

IntarF^at. This Is the one common tolnt*- ^^\t-v . 

^) a) The intersection eet would be a point lying ^^|%fiK^^TO^ 
^ segjnant AB arid the plane. > ^ ^"^-^^ "tt . * « 

b)p The null aat or empty set ^ ^ ^'^^^ 

3) TOiere are many pairs. One such palr^would be., . ^ 

^ the line which la. thr Intersection set of the front wa±l and ^ 
celling ^d the line which Is the Intereection set of a side 
an^" . 1^ 

4') Re vol vlng doors ^ pages in an open book 

5) The l^^erseotlon sets (lines) mentioned In ^3, above furnish many 
examples. Buildings have numerous skew lines. . 

■ '\^^ ' 

6) TOia ^ernp^r or null set . ^ 

7) Ve alrtit call the points lying outside the pilana two half -spaces, 
and the points on the plane the points of the boundary plane. 

9) The faces are sets of points which (if extended) determine aiahes. 
There are six of these pl^es. " 
The edges gre. sets of points which (if extended) determine lines 
Therfe are 12 such lines _ \ i 

These lines (or edges) ire Intersection sets of pairs of plwies. \ 
. mie corners tof which there are B) are the intersaotlon sets of three 
planes not all Intersecting on one line. These intersection sets are 
' points. ' ^ '/ 

10). The faoas are sets of points^ each set (if extended) datertninlng a 
plane. The planes detennlned by these sets of points IntersAct- ^^ 
in pairs fomlng 6 intersection sets which are lines (if extended). 
Ihe planes Untersect In threes, dete'rmlplng 4 Intersection sets 
which are points, * 



Exaroises * pp. 22-23 ^ 

1) d) yes, 1, and P are colllnear 




5) Prom the figure aboy*, we see that the vertloes of A AA'E and 
A BB'F lie on the three lines passing through D. AA* meets 
BB' at 0^ AE intef*sects BP ^t and A'l Interseots 

B'F at C* . ht\ can be seen, 0^ C and le* lie on the same line 
(are oolllneaB^)^ , - 



UNIT VI 



• ; . '. '^^ ■ Sample. T^st Questions ■ ' 

i; 'The \mt of points sketched ^low represecits* a ' (line) 




1 . \ 



2', /The &«t of points s^etched'b^low represents a. ' (ray) 



3 ""Thi^-set of points RS re^presentJS a (line ae gnent). 

ki^ The set Of points sketched below represents a (simple closed 
• curve) . 




. 5. ' Set A consists of the elements 2, 4, 6, 8j set B consists of 
the elements 2, 6, 10, 14. What elements are in the inter- 
^section set of Set A euid Si^i- B? (2, 6) 
6".; A set must have at ieast two elements, irue fPalse^ 

" " ^^^^^^^^^^^ 

7. A? line segnent has two eiid points. ^rue y Pals? 
" ..8. ■ In the sketch belww., name liiUei'Sectlon set of the line on 

L and the line on J. (L>1, 



9. 



10. 



11. 




In|the sketch above, name~^Ehreellne. segments, having L as 
end point. (LM) (LP) (LK) ' - 

The line on C separates the act of points on the paper Into 
how many sets? ( 3) 

Look at. the figure below. ■ . ' 



Find in column B the name of a set which Illustrates edch 
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2^^ 

^ 4 
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'■::--W '::-\ -v'^''^-:.-^:-. :' - ' ^= ■ ^ . ■ ' ■ 

. ftfet ^P39^® $^1 ^ije^ t 

■ Colujam A . fV* Column B ^ ^ 

• (6) A. line ^ ^ 1. R . ■ ; • ■ > 

' J { 3) " ' Bi liiteraeGtlon of ^wo 2. RS ' . .. 

. , .>'.'. rays with endpolnt ,T. '3. T '. • ^ ;;J 

r'. • (At) c' Intersection of RS an5 U. ST / !" ' 

■ ' ^ RT, ' ■ * * 5* 'R; and T ^ -.' ' 

, , . ( 1) , Di eyidpolnt of a ray which ,5,,,. 1 • , - - 

_ . contains T. • J. RT^f %' ' -v 
(g or 7 or il\ E. line segnent, j, ' ,8^- The em^ty set,. , « 
(7 or 8) P. Interae'ctlon o^ a ray . . • - 
. with endpolnt R and a " ' ^ , • , 
ray with endpolnt T. , ■ . _ .' " .'^ 
0* endpolnts of a line ^ . ^ : : 

XZm The set of polrits on two rays with a connnon . endpolnt 1^^^^ 

called ' ' \ - 

:Am a triangle. 

*B* an angle, - ^ 

C* a vertex, 

. D* ..,a side of a triangle. . = \ 

13. ;Whlch„one of the foiiovilng intersection sets Is Impossible for 
a line and a square? ' 

A. the empty, set, ' ' ^ 

B, a set of 1 element. * ^ 
a set of two fclement^. 

*D, .a set of 3 elements^ « 

14. The Intersection set of two planeB ife 

/ , .., " / r.' . ' ,„. 

19- ' ■ otr ■ : ' .- ■■' 



*B. M line. ' ; 

C, a plahe. 
_ D* 2 pplnts* 



15. 



A"T.lne on a plane ffepai^ates the plane. Into 3 sBts ii|hldh \ 



• Consist of . > 
Jft* 3 planes. . 

B* 3 half planes* - 
*0k 2 hmlf planes and a line, 
D, 3 lines. * 
16. How many half lines are there in the figure below? 



17. 
18, 

19^ 



ill 



gov? many rays are there In the figure above?^ (^). 
How maliy line s events 7 (2) / ^ » ^ 



20. 



It la jmpossible for the comaon interse cti on of three planes 
to have an Intersection set that is 
\ A. J the empty s^t^ 

B* a set with one elemteut. , 
*C, a set with two elementB. 
How many triangles does the figure contain?' • 

A. k 

B. 6 

-•C. 8 \ 
D. 10 . 

. E. 12 ^ 

e sketches In which |he intersection set of a straight 
X±nB and a olrole Is the set described « If It is Im- / 
possible to draw such a sketoh, write 'MLir^os sib l^i- 




21. Maki 




^^h^s^i^Aiir'^^TtiB -"'ampty ' sat, ■ . 

^^^i'ii'A^se'fc . c>f one element. 




C. , A set of tw© elements, 

D, - A stt of 3 elemente^; 



(^) ( Impossible ) 
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Clty^ V ■ State: 



NiMber of days given to^ the teaching 
^(-in<hLuding-:teetlng) of this unit: 



USE THE 'BACK OP/ THIS SHEET S YOU NEED EXTRA SPACE TO 
. : ■ ANSWm 'ANY OP TIffi QTOSTIONS BELOW 

1^ Make a' statement about the ability level of the pupils In the 
^ class and state v^hether your school uses some plan "of homo- / 
. getieoua groupings ^ S 



2. What parts of phe unit proved to be the most teachable? 

v3,^ of /the unit proved to be the mosct dlff loult to 

^teach? / 

; ;v;^y ti^ kny part? 



4, Did. ypii use 'ajiy supplementary developraental materli 



/: ,If so, what /were they, and at what points were they used?* . 

Did you find It necessary to provide the pupils with addltion< 
al material? ^ . 



g^^_^g.g. It from textbool^ or did you write y 

-6.' ;Do ;ypu* think H that a unit ^dn this jtople. should be Included In 
' regular textbooks for Tth suflid 8tti grades? ;/ .• ; 

^7.^:_^;Piease;:;ma^ 

perlence with this unit which you thl^ would be' helpful to 
' v^^yl Panel responsible for preparing s^id. experimenting- with 
^^^bbook mg^rlals. for grades 7 and 



22 . 28 



.. ^. . ^. ^. " f4lfe<!q-y«' ?r^y^t- -<'>r^ th±n unit trailed from 10 t%r92.^ - -rr-^*^;^} 



iH%^^^0*-!*^'^T'!P^?"^? seemed to be In the more able' group, although 



iL^lLL:;..'^amiS^^^i^a^ .Wf iselreported as medium of low In ability. Five > 
¥y-y^''''^tiM0^^mS^i!^^o part of the unit. A majority felt that the 
t" /i^"^ i^l|;?i^c1l|^|^ .'sufficient developmental, and practice material. Kie '/;'f 
''^'4.'b^-^P^^^pj^P^'^''^^^^ almost in complete agreement tWt the imlt should be ' ,\ 
"V'" '^^nblW^'d-iln the seventh grade currieulum. ' - 

Qpiriions ooneeralng the Indlvldiml aeetlons follow i ' 

Section 
Sate and points on a line 
-fiitareeotion ^ 
Mha stgmant B> half -lines j 
Mnea on a point 
One to one corraspondpnoe 
Closed ou^nfas ; 



Qpadrilataral 
Planes and skew 
Special f igure s 

No parts of unit 
Angle 





Easiest to 


Most Diffidult 






Teach 


to Teach 


' V 


and rays 


' Id 

5 
11 
0 

0 , 


• 1 

3 
2 
. 6 
1 ■ 


^ ''^ 




— ~ 

0 . 

0 . 

11 


^ r 

14 
18 
* 0 


■<-'-"^ 




a - 


6 "■ 






0 


3 





COTsments^of l8 teachers (23 classes) on Unit VI . (Non-Metric 




jfreshingiy - - „ „^ . ^ 

enjoyed the unlt"j "both exciting and frustrating"; "best 
adapted to better students"] "More developmental material needed |. .;. 
"some parti too difficult"! "lacked motivation"! "students had 
considerable difficulty". ■ , 

other commenta In the nature of. advloe to other teachers include r 

^ Students and teacher learn together. - - — - A.^^^^^ 

: / Students with I.Q* ,Qf 75 learned sraie of the def initlonsv ; ■ C 
and partioipated in the class exercises; 

"^r^-add#bltOTal- h^pf ul^ 



feeory pf Iftjmbers, 



"^Students who are unfamiliar with the idea of set .need a 
little more work with ''sets'- prloiv to the Ihtroductlon:' of : ^ 
"intersection sets." ; : . : 

Pupils may show a preference for traditional material 'u^ 
less the teacher is conscious of his responsibility folr. main- 
taini-jag interest ''inlt obtained by. the "differeritriese:" of ^ 

the imterlal. ^ 



ERIC 



'N^'^T-v- i"-,;;i)<>:m<S1r\nura?y the classy particularly in the first parts 
\:r:::df.:iJhe' iihl». v. Pupils need tJjae to develop concepts, • 

, . "'•'a&iterest in' theJ 35esargues Configuration inay be difficult 



r: .... 



1 
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T^i^'Ahiiom^, gBom&try^ we me^ the ^tuSy of the pMpertiel of geo- 



fB#teie||i^l ©3«p#rlmentiQi, measiff Irig, f ormul^tiiig cdftolusi®^ ; 



reasoning. .. .TMs is in contrast to the dyyflo^erit; of^a^^ 
^ l^gkfeii or theorems a'teut the properties, dtduotive 



*rtfSsbiilng from uBdeflned tarme and stated assumptions. In tMs unit,, 
^In^^^ddLitlon to e^er^ measul'lng, J»d„?5^^?M^®^^_?*^??^ 

pupils introdueed to th# use of deductlT© t hinkin g as a method of 
readhliig aofialusloss, wguiag from previously rt>ted prtoeipl^^^^ 



definitloM.^ We reserve for later the systemtic or^lip^tloB of 
^ometry as a deductive science, starting with pestiOates asd undefiriW 
terms, and developing theorras a^ definitions on this hasls. ■ 
^ . The purposes for which the .unit was p^med were theses ; 

T© develop fffcfarenass of the^^ occurrence in th^ environs i - 

aiustraitlons of points, l^s, and planes, wd al&o of three^lmenslo^l 
regions bounded ty points, lines, and planes #^ . v 

To Introduce certain geometric concepts and relations. 

Jo give the pupils eiqperience in discovering empirical laws about ^ 



*Tspatlal ralations on thi basis of aysttMitie obifrvattons of geometric 

\figurea* ^ 

To givB Jbhf pupils ea^erlerice In^verif ic^Mon of experimental -y ■ ^ 



■ ■ . • :■ . ^ • . ' ^ ^ ■ ■ - • . ■ . ^ 'I = ^ '^:■ 

^esults_^[^a tofro^^eductive ar otf the basis of previously 



st^^J^ principles* 



/ .^i^The mijor topics are (1) the an^e re^tionshlps in the figure 
f0*jto8d parallel lines and a tranivereal, M(d (2) Mgle ralation- 
-^siflps in trlMgles. It Is assumed that the pupils are aAraad^ Amlliw 
yitb th« concept of angle, conyintional angle notation, angle aeasure- 



* • i ■ 
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^F*'^'''-'a»«t'^§t^li^^ In addition, they ahou]3a.'ttive 

series « JhS ^ponce^s J 
i§& X^dOTe^ tmit ttaed most frequently In this on© ara those ,tff ^ - 

^ptss^^^p^^^ : ' * ^ . , . . . - \ \ ~ V V/. . 

segment, plane, and talf -plane. Some notaitioia ^ ' 

iif?^^^^^^^^ also used to this one, . . ^ ^ . 

fPriiit'Vi ■"fl^'ir nr -f i-i '^'- i -i hr *!!!!" l i-T i fs\ \\ Ti l l H ' * r n t^-.i.' i^- n] { f J' ' iiiT.iii'ni ^ .^^v^ ~ ^ . ^f/^^^^u 

fe;-:;.^ The , Introductory seetlon .series, as appoint of ^departure for th© 

^^rt^^'jr^^^^^ ^0px>asentatlons of geoietrlc concepts. Dls- ^ - 

y^^^ ; TO should take place ft^qutnt]^. WhensTar a new 

^r^^ y' ^ n and lines is^ studied it is helpful tp ask the ^ 

pupils to find illustrations In the envlronmfct or. In, -pictures. In ^ 

V:^;:::' " . - ^^^^ 

x h a cha^ hox and other, solids may b© used to , 

d 1 -vv^^^-^^^^c plan© surface i which intersect or d© not inter sect, 

Sfr -^' ^ " 3^ do not intarsert, dad the like. ' / 

^^^'-y^'Y^ We also giire some .hints about a^llcatloris for the purpose of 

; ; aqtiTratlon. Ifeu isay supplemenl? these remarks ty pointing out the 

InTOlved in desl^tog an airplane. The inain ^ <^ 
problem is to fln^^qut how air wlU f low about airplane of a glTfn 
i^/: : ' shape jn^ing i& a given. direction at a given speed. Ftom this we can 
^ : , the lifting forc« and the air resistance.^ lou^-ftay also use. ^ 

;v tte paraUe3gr€^ of forces as ah iUustratipn.^^ In order ^ to "f&d th^T^ 
r;4:f, >' ^'^^iM^^ tOTW equi^lent to two given forces acting simultaneously at a 
:^ point we can draw a diapram like thiSj ^ * 




in which the given forces are represented in magnitude and direction 
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^ 'i^E*. ■ ■ * ' . ' -'='^^• 



!r?Ap,^^%^^K^ and direction of the; re^ltgpt foree*; Geonj^try 

i^ral'fQ:|US«d3o^flg^ out the forots in an, electl'oaasiatic field, and 



"';.wte-ittb^i*' ia WlastiCrf and how an oil ooipmy should schediil© its pro- 
i::;4u^t^ theoiy of relativity mi to, the desi^ pf agricultural / 

^-^ eaqjeri^OTs completely different concepts of space- we used* Nowdays 

chemist, tfie biolo^st^ the engtoeerj .the e^^ 
, t^hp psychologist p and^ t military strategist vlbb geometry in v^s fir^> 
7:7^«i€r8fedv f ronf ^ surveying^ some of which were riot ' evett ©eSned Bf "15* yeaM 
ago. 

, .T^Q^ j^i^f.iiT'je^l ^eTnayka aarve both n^ot.-jTyt^QYi ftTid j^lao glyi 

■ - ■ ■ . <r " . ■ • ■ . . ■■ ■ ' ' ■■ =■■ - .. ■ ■ • - . 

the children a feeling for isathematips as a llTl|ig, growing science ^ 
- and'-ae^ an integral part of ow oultur© * The pupili should -look-up ^the -^^ 
names in >h09ks and^ encyclopedias uid their reports should M posted 
where all can refer to them. The iuftnual supplements to some of the 
'^encyclopedias pften list, under the heading of ^Mathematics",. Important :, 
recent derelopmtnts* These are usually too teetaical for the children,^ 
hut can be used to show who is doing outstanding work today. ' 
The SclentiWc American often puW^ishes excellent ea^ository 
j.^articlef_j ,and re^htly several popular maga^inej. juchjas.„Ebrtpne| __:.^_^ 
Reader's Digest, end Esquire have cax^i^ articles on mathematics and 

mathematicians. ' ' , 

* . . ■ ■ ■■ f? 

"^"T" PffiPTTT- provlli^^ study oFYT^SSvfr'fiTrinl'^r^ 

a^lctlng paSIlel^^iie¥i BSa^df tri^^les#~ItTieaIi wiW"tSee^dnis"~^ 

which intersect in one, two, three, or no points, and the associated 

angle relationships. The concepts of vertical angles and of adjacent 

:^Mg^es are intredueedi and are defined hy usl^g tht conc^ts of rlay 

. -Mid ^If -plane which were developed in the unit on non-metric geometry* 



-JV^pigS^^ot t© mean that a and b gre the ^same thln^, Different 4 

'''^Wgiel'w Be^nti' W;i»ve the same measure, wad they will thwi he 



■ itoid to t© eouA measure. Later we shall call sueh flpffes gOT- 
graent .^ At thip point It is more importmt to instill in the pupils 
.good ianguagei habltr than to spend flmch time ©n a formal diseusslen of 

* ^ The equality of aetfWlS a of vert teii W^es is developed In two 
ways. First the pi^lls are given e»raisea in drawing two^ intersecting 



lines and in measuring the angles fomed, wmaslng th© 2|eaaurei . 

-obtained and then cOTparing their results with those obtained^ pther ^ 
pupils they should arrive at a tentative esneluaion. The figure is 

:then re-«3amined, certain properties of adjacent Mgles, ar^ not^/ Wifty^. 
the sane eoneluslon is reached by deductive reasoning. - The usf of " 
dativ ftii mias^^^ as a hasis for » ientatiTO eoneluslOT, "f oUwed 

i^' Inforiial dediieti-^e argument, oeeurs at several other poiats fia the « 

■■>■.:.' .-, : ^ ' : - ' .- ' , / .\ '.'> vr-.';- ■ / 

unit,-' , . ■ v^. ■ '.^ , ■ ■ 

. 4^ enwhai^^^ on *^ ehiia^n's dlBcoverlng the relation- 

"^2ps"5^^Kii'n3|wn o^ ^ifuir no*:'^ o"'Hir ^Klr "^ftwei^ 

hy tilling thsA the answers. Be patie^ and, tif neoessary, ask leadtog 
Vguesti^mi, but't^^^ the answers out of the i^tjidents* It will he 

. more stimulating to the whole class if one of them mimm the dlscOTery 



^Instead of your telling them. You should guide the clasp- dlscUaslon- so 
as to mke the children real^^ necessity bf saying exactly vwhat 
they mean, Ikve the yoimgatera critleiM each others* s formulations ©f . 
the generaliMtlons until thaj ^rive at a statement of eaeh pr&aipie 

-iAi^-ai^#fita^^*-r^;^hen^^ 
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1 : ...."^'.isggpyM^P*!^^ ^ then us© these stat^asts as models In their ' ^ 
further mrk on this imlt« When the^ haT© finished the unit, you should 

' dis^^bute^ our foi^mlaticm of. the prijielples so that the studantS'^ifi^' " 

r " 

^sert thm in their notebooks for future .reference • The practice in 
Y ptoposltion clear^f precisely Is l^|)ortant f dr all future^ 

A procedure which is helpful in guiding impila In^ formulating 



tentati^^e conclusions on the hails of ei^erliaentatiQn ud measurement 
may ;b© Illustrated in comiectlon ^th l^reise $ In A^* ^s the 
^-^pHs^re-^mea^tH'lng thete-Mfle 

■ ^ t " - , \ ■ ' 

' blackboard, with the names of the pupils in the first .Goxami\ma the 

" „ J ' ■ \ - 

\5afiies ofTBe angles measured aVxHb top. ^ \ ^ ."'^r 

pupil An^e BAD Angle CAE^ » Angle DAG Asflji BAE - 

As 6&ch pupil eampletes his measuring, he cw report his results^ ^ 

record' them himself in the taUe. After a few pupils have reported, 

the class can obserpre the relatjonshlp between thc'ii^aBuremeiits recorded 

in the table, and i^oth that while the figures reported different 

pupils are not" the^ aamfei the measOTementa obtained by eadh pupli for 

Mch paii^" of^ TefrtlcsLl angles are ithe sam^ ^ neaa^i^^ .^^taiN^obsei^ 

tion of the Mffsur^enta oWalned Sfiveral pupils st^port a thev 

conclusion about the equality^ of the measures of Tertical juagles, Mii 

the procedt^e suggests to the pupils a method of orgwi^iiig data of 



this kind. ' ; ^ - ^ ^ 

. Di Part B, the eat .of three lines In whlch'^two Unas (not nacaa* 

' - ^ ' ' - ' i - ■ ■.. ■■■ ■ ■ ■ 

p sarlly parallel) Intersect a transversal Is attadied. The lingla pairs 
' ^ identified earlier (vertical, adjacent) are noted, and the^^^^angla 
pairs (corraapondlng, alternate Interior) are deflnad. WSale studying 



:. \vy^,v-^ i..:^:/,i;iv;v . fi:/.:=;v-s , . ^ / ^ ■■ : ■ - "■' ' ■ ' ■ ■ ■■ ■ ' ■ '■' 

IrthelfUpiis shpuld becoms well acquainted with thla fl^e, 

1, - — °" : — — ; . \ ^ ■ ' ^ ' ' — 

that th©y:€m readily recognize eaeh kind '"of angle pair. - 

rk Jxerciae 3, the aymbol used to denote equality of nfeasmres is 
©3^1ained> ■ W# have used the symbol " p " when the jieaswes of two 
^^glf^^e^"^^^ **^a i can be read,, "The measure of angle a 
" equals the^eaBure of angle d." 

= The diBCUssion in the paragraph between exere£ae 5 and 6 
require review of the concept of half -p3ane. Recall that: a line 
*-(unlMlted In length) .^Is said to divide the plane (also tmlimited 'to 
Te^en^rmo^ two h^lf ^iMe^ the line hmtng the-^boundai^ -b\wMn-the- 
two half ^-planes. - - ^ ' , 



;ia Part C, the relatioA betwean the ;MaswW\ of the ai^^ which two 
llnas^ form with a transversal and the intersection or pon-interaectlon ' 
of two lines is explored through measurement of anglei* The tentative 
opnclusion Is f Emulated ^ and accepted'^^ that when a pa^ of corresp^ding 
angles have the same measure | thp lines do not Intersect Mi are parallels 
This yields the constriction for parallel lines whlqh is Ufed In the 
unit, with; a second proposed in exercise 8« In Part D, informal deduc- 
^ttoirt»^:^imed^'to est 

interior Mglea have ^ the same raeaaOTej the lines ire parallel* v , ^ 

In tlw- 'lbferclses- fpllowing pi^lls may have difficulty wlth^ 



exercises '4*-5. One Way to. help theia to recognise :^ familiar fiig^e 



witMn a more comples^ one is to cover up ope df the transversals and 
extend th^ remaina^^^^!0Y^rial and se^ent RS. 

, In exercise 6, if a t»square oi* plastic triangle is available, 
either may ^ used to demonstrate the application of Principle 2* 



Op 



^^r^jflrl' -^^^^M^t^^^^^^^^ to' a coinmon fallacy, whiefe is, to assume 



-I ts Cohv^ae Is true alfl6 ; ' It WliX W 



,> "1^?^^^^''^''^ disouss joa^ lilusti>a,tlons to show that the converse 

j|. vrt," .1,'. ."^ ."-4 •' ■ «*> ' V - . ij^' •. 

a true '.stateaent awr be true or aay be false, ' 

^^^^fart F, the Gotfyeraes of PrJ^ciple 2 and Principle , 4 are 



liY©3tigated • Th© eomveFSa of Prinalple 2 is stated as a prlneiplt| . 
on^tte basis ^of m©4i\a^amtnt| and thf aonverae of ft*lneiple 4 la then 
argufd^^dfductlTely* Sgae of the axaraleei give ea^erlenq© in identl* 
i^lng angle palrf In more camp Wx, figures. , . 

vlii Parb^t the angle relationships in a trikngls are studied. 



^cercis0s are designed to lead to the disaoveiy of ^he angle-side 
relationships in an isosaeles triangle, ^freia> which the corresponding 
relationsUps In an equilateral t?*iangle may -be deduced. In e^e^cise - 

.3 ^ it wou3d^ well to hwe the pupils use con^sses to^draw equlla^r^ 

triangles, if the qo^paises are available* Exercises 10-11, and-^lio* 

- ■- . . . - ^ . . - ^ 

exOTciser 12*13^ provide an opportunity to note tha^t anera^elusioh is 
the converse of the other. ' . ^ 

In Part the angle-sum for a triangle is developedj first 
eaqperlmentaliy and then deductively 'by the use of pa?:aliel A. 



tfiw ifl^ercises are provided^tb shoW^the sl^lflcanae of ^ this prlnelple, 
but additional OTes my yeix be used. \ ' , 
.:...™....^towghoirt^t^e_^^ 
tttejuj^js^^ 

and observation of results, and . by informal deduction, Jand to state 

"aleiufly^ In their' own words, what their conalualons are a^d their 

- ■ ■ ' ^ ^ '■-■.^ '^.J^ 

reasons* Scpe pupils will find thtf exwciaes fflucj^vfasler th^ dthirji^ /' 

find them. Scpe will need help in reading and^dllowing directions, ^ 
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^ _ -4 , o***'^' - „ - 



■ u,^t , ^t.-^:f€tiilpia)lla could take the proM.ea of dliegyerlng m&Le rela- 

■ ' tionsMps among ttoee lines, and, with relatively little guidanee, 

^ : - • - ■ . . - . .,....._..„.,.:. ^ . . , . . . ; ... , . , . _ : . .,- . . .. ^ 

diS^ot©r most of the relationships inoliaded In the usit* 
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y \ 1«- |p}.uatratios8 gf planea — desk tops, floods, wUndowsi' book^^ov^rs, ' ^ ' 
wall picture, ' ' • ' ' . 3 ■ ' ; ' 

--^ ^^ -^2. "^^^ Illustrations of llnam whleh are Interstctiona of plahas « vails. ^-m- 

..J. ' s wall and callings walls and floor, book pagtgj hard cbvtr .potobook ^ . . 

.... ... .>■ - V-. - - •. -. • ■ . ■ , . J ■ , • ■ >' - - ■ J . ., ■ ■ r ^ i I, 

..' ■ . . • ^ .. : i ■ ■ .1 = : - ■ e . -■ . • ^ .... -J^ - ' ^' • * ^' 

rtapd^f on the dtsk, surfaooi*of filing cd^lnat, desk surfaoes* - y./ 

' ' . ^ ' ' " ' ^^^^ I ' ^ J* 

HjAistratlone at points which ar© inter aactions of lines " T*^ 

& corners 6f room, edg©^ at widows, lines on note jJaper^^ 4- 

* ^ j\ - ^ ^ . ' — _ ^.^ , _ , 

of bQHkA-^ . 

I ' 3» IllustratiOTs of tto^e pjanes Iffteraecting in f line 3 'adjacent 
pages: of -a book/ tteee qardft attached with Mlheslve^^itpaii-^ 



4ft c/Slltastrations of parallel plMsa/^- opposite walls of room,; oppo- . 1, < 
T/ ; site aides of lifeak tiOT^l' ^»ftvfiT*s >v^ sii^^a«ae if4**ii«t-p^^^^^^ 



site sides of d^sk t^^ covers of ,bobk|. two aurjfieas of window pito 
lUustrations of parallel llMs and skew Uma » oigpdslW 
edges of^ room^ opposite sideq of sheet of paper edges of 
paperi In a haphazard pile * intersaetlon of .tl^wjp^ j^aUa tod 



I 



that of 4 third w»ll with floor, ^ 
^•^^Illppt3fations of ourved_ surfaces _« pipes, light _reAeatora^ .ci^r-^! ..^^ 

surfaces^ curled paper, clock face glass^ globe,' Uansep' of |aAa^c^i ' 
6. : lilnatrations of plwies on the street — sidae imd tool's; of ftaildljig^^ 
"""■^iflewalKs wlndowsl Miiboamisr" K" .least "alF DlMTei' 



•to 



S?* W ^'i^-A '^"^i ' r . r ■ • '-^-^-i:--. 

^^#^^^-^'#V'V-'^ Part A, Sets of -riHree .Lines : ' ' ' / ' \ 

/^'-^aXtv^;^^/'"^ ¥ ^Two straight linJt iDtsrseet in at moat one ^ ^ 
' -'^ V /V point. ^ . ^ / V • . ' 

5?SKi^;^a^:^F@u^ by t w intersscting straight linestf^y^, ^ ■ ^ .vr-' 

3., togl^ B^ 'and angU* DAC are^lio vertical mglss. 
Angles BAD and DA^ar$ adjacent anglse* b ^ 
' Vertical angles have the pam^measWe.^ , ''^ ^ - • , / / V' 

5. Eaeh pair of vertical angles ^ve the ffa^e aeasus-eiaent evtn tl^uph 
tfae-; slge of the, anglep In the fibres vai^^ _ J „ 

' ; .e. ^ (a) 180^ .180^ (o) 50^, 50^ . 

^.^1 (d) + y = IK)., g + y f 180 
- . ' % ^ 180 -'y^ ^'- '^ ^ 180 - I. ^ ' \ 

^ (e) X - 2. - Tea. ' ^ « . - , ' ^ ' . " ^ ^ 

8, Six angles in all ~ isgle BAfi>: DAF, FAC, ^CAE, EAG^ GAB. All hava 



n _ 



a common vertex A* ^.v. , 

... . ■ . ■. • - i . I ^ ^i'ii, = = ■ - ^ - I 

9. -Three pairs- of vertlcaa angles BJffl'.and CAE, DkT'md OAE, FA^"'. 
and bag; * " - ' ' ' * - '"' 

Hi, Three uigles lie on one side at^€,^« 'The Bum of their meaaur^a .tt- 

'•.=^- .ISO #, = w -.^t^ ^. ■ ■ ■ ra' ==y ^ s v 



"™15T^Tri^fle*— - . — — - ^ t 

16. fiach vertex :hd3 four «igles. " Angle pairs wltTa common vertex are , - - 
vertical or adjacent. - : > ^ -^vr ^ . ^ 

4 '^8. U patos of viertlcail aisles 1 , ^ / • . \ ^ 

; -'8 pairs o!f adjacent angles.; f ^ ' ".Ki':.''' , , r \ ^ ' 
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The f Iguures ar© dif f ©r^t in the relatiorishlps between pairs of 



^ :llneSi 



The three linti may be parallel* J^^ cW' 
20# Oaa ^Intj two polatSj tb»e polnti or no points • * 
22. The lines may he skew, that is they may not lie Ip'one plane. 
23- Th@ lines nay he skew to eaoh other and :fl4yVlfeve no Intersections. 
Two mi^ interseat luad "feoth he ekew to the Jbhird, yield|nf only one 
Interaction* Twp mi^ be skew .^d" the third magr^ interaeat both 

jfwMng two intersections % These be illustrated with stieks 

. . » .' . * 

or eiirtain rods* 

." ^ i= .... . ' ■ . ^ . 

A :„ ,^Part B. Two lines aAd a Transversal. ' 

I* Flares for problems 14 and 17* ^ 

2m' Problem 14 , 

' mj., inter sect a mj and ' 

ag interseets mi and % 

.... V , ^ 

inter aeets and m2 ' 
^ ' * ■■ ' ' . * 

* froblem 17 ~ . \i ' 



m 



tj Interseq^s t^ tg / * 

3» 8 mn^^^g h pairs of vertical angles, angle ^ - ai^le Oj angle d - aoglef h 

an^e e angle 'gj ingle f ^ angle h. 

4* Angle a and angle angle b and angle angle g and angle d^ 

^V^gle d -and angle a, anglf e and angle f^ angle f and angle g, 

'1 angle g .'£Uld Mgle h^ angle h and Mgle e* 

All the ^djaeint angle pairs of number 4* 
■ . . , 
6. An^e a and _ angle e, ijagle c and angle 'g,, angl^b f> anglei 

d and h* , 

?• Angle d an^.^gle f^ an^le o md ' angle 



V8v^ "The vertical angles in Ejanple e, Prinelpl© 1. ' , 

. . ■ . ■, ■ , . • • . , , . 

^ Angle a 

Y ; ! e.: Angl© w ^ ^ 

d:. Angles r rad p ' 

10^ a. J&gles r and p, anglei x Vj angles s and and anglas i • 

' Angle r and angle angA x and angle m, angle v and afigla Vj 

uigla p Md 'angl© y» ' . ^ - - 
Angle x and angle angle p aM angle z« 

d. Angle 1- mwL aBfile x. angle x and angle pj angle v attd angla p^ 

angle r angle angle ^ and angle angla s and ar^la 

* angle y and angle angle w and angle z. ^ 

Part C. Parallel Liiies (Corresponding :angles ) j 
1. yes. On the aa.ae side of t as the two anglsi* s.^i^ 
2* Thq roads will Intersect on the lef^ side of t. | ^ 

4* Corresponding angle, - j 

7. /t 




Below t b* Paralifel ^ 
Parallel f. Above 



0, Above t d. Below ^ 
Below h. Parall^ 



Above 



Parallel k. Below ^-^-id-vAbove 



8. The dtjstwioas between the interBeetions we eg^ual* a. %f X (CD) 
Is ^i^ingth of C D, then^ (CD) ■ (||^^ ) Jj^). 
TWs fOTmula is for the Irfwroatlon Pf tto taaeher. ; 



4* :Ies, to fcight' of t» v 

5^ : If angle b is larger th^ angle o, then an^mg interseot on the 

' . same aide as angle e, but if angle e is larger, then they intersect 

on the same side as Mgle b^ by principle^ l and 3. If an|les b 

anl'>i| have the same iiieasujre, then and are parallel, by 

prinolples 1 and 2* 
8* a. Parallel, h b, Parall^, 2 Above 3 B#low t, 2* or 

a# Pa^&lel^ ^ or f. Above t, 2* or g. Above t,.2* 

h^ AbOW t, 1 and a 1. Above t, U J. ^allal^ 2 
Exereiies 

1* Vertical, adjacent, corresponding^, alterMte interior 
Zm m* a and d or b and © or c and f . , _ _^ 

b* a and b, b and c, c tu.d d, a ^.nd c and f , f and a 
a, b, and c, or b, c, and a, or c, d, and ©, etOt 
3* a. a and g, b and h, c and f and d* 

jij, b, a and h, h and g, g and b, b and a, c Md f, f and e, a and d 
J d and c 

C. sam© as b, 

d« a j^nd c or b and a h i ^ and c 
e, b amd f or o and g , 
4, a» Angle' x S 75^, by principles 4 and 5 

b. Angle z 2 45®^ by principle (If angle ^ has^ some other 
uieasure, thenj£.;misl intersect R S* ) 

c. 180^ ' 

a. 180f ^ ^ 

c,; JC 1,8 parallel to DE by principle 2, 

*ln thtst cases, use Is M^e of the principle that adiac#nt angles we 
supslaBiantarjr* - 

38 ^ . 



b, VPpinciplf 2 . V 

^rart E* Turning a Statement Ard^md (Converse) 
a. . T3^e|V oonvarae raay be false* 
bi be falaej ao^erse true, 

c* True I converse may ^ false, ^ 

d, itoy be true or false (mry may not go to ichool)| converse ' 
alio undetemlnad* ^ 

.e# Tru©i converse also true^ _ 
Statement ConverBe 

a, ^ T ' ? 

b, ? T ^ ^ ■ 

c, T 

d, ? ? 

e, T T ' 

Part F. Converses of Principl© 2 and Principle U. 
Corresponding angles or alternate interior angle i, 
-Corresponding migles should have the samei measwff,^* 
Corresponding Mgles should have th© s^e-meas\^©s* 
togle pairs y and u, n and s, z «d w,. w and r. 
Angle pairs z and S| n u- - 
Angle ^. S angle w - corresponding angles 
Angle w ^ angle s - vertical angles 

Angl^ z 1 angle s - both have the same misasure as ^ angle w. 
Angle pairs b and Cp g and h* 

Angle pairp a and h, b and e, f and c, g and d — correspondin 
angles. 



Uii ^gles aj c, a and t ' 63° 

Angles ^, o, and g i 112*' 
12. 2 

' / - ■ • 

13 # Jiternat© interior . 

llf. C^mifpoodisg ,aag3^s, altarnata inter Iot angles, aod vertical angles. 
15. 2 Correipondijig ^gles at x and R and W. 
.16#. _Ang3^^^^ WO^ stoae^j^. is a etraight- line 



angle b S wiglt c - alternate interior angle 

angle a + aiigla c = 180^ ^ mgl© b + angle d. 
17* Same as number 16 « 
18* perpendiculai;; tQ t 

19* a« / ^ the definition of perpendicular liiiQ 

b# Corresponding angles have the eame measure, 
Qt Angle b has the same .aeaaure as angle a* 
&• ^ thandefinition of perpendicular lines, 
20» a* 4 transversals* c (and d) Interseots a and b and a (and b) 
; ' Intersects o and d« a and b are parallel lines and c and d * 
/ are^rallel lines, 
' ' b* . Cbrrea^bndlng ioigle pairs ^re (e||)^ (f,h)| (l,j), (k,!).^ 

(m,o), {n,p), (t^r), (s,q), (e,m)', (f,n), (g|0), (h|p), U,t), 
(k,s), (j,r), (i,q), . ^ 

Cm Alternate Interior "angle pairs arei (f,j)i (k,g), Jn^r), (S|0)| 
(l,n), (k^m)^ (J,p), (i,o). 

d. Vertical angle pairs are I (e^k), (fif), (g,i), (J,h)| (m,B), 

e. Angle pairs whose measuree have a sum of 180® arei (e,h)| 
(f^i)j (l|i)f (k|j), (m,p), (n,o), (t,q), (e^r), (e,t), il,m)^ 
(f,s), (k,n), (g,r), (4,0), (h,q), (l,p), 

f. ^glea f. If h| j| ni t, p, r each § 28°,. 

, _ ^ * togles k,::' g, i| m, S| fi^^ each §152^. / _ . . . ■ 



I, 



' ^ ^ ^^-^ - ^- Part G. wiaogles 

!• b and e are triangle a • f contains a triangle* 
a tee on]^^ 2 line' atga^nts* ) : 

c and d are ena3j5ssd by 4 line segasnts- 
^ a appeals ^^ullstaral 
d i^ears isoscelae 



b| a aHpe^ Boalang 

8. 1, 7, and 1, 6, 9» The stm of the length erf two sides of a - 
triangle is greater Ahan the ^fth of the tMrd side. 

9* The mm of the meaeures of any two sides imist alwigre be greater^ 

than the meast^^ of the third sidep The length of AD lauit be lass tlan 
7 inebes and more tb&n 3 Inc^s. s >^ 



12. Angle a S angle angle b - c, thus all tlicee- Mglea haTe the 



BBme measure. 

m ' '^^-^ 

13. If angle a ^ angle b^ then sides opposite these angles have the ^ Jj 

saine measure. ^ * 

m " - _ - 

If angle b ^ angle e, then sides opposite these angles imve the . u £ . i 

^ " " ^ " ' " ' ■ 

same .aeasure, ^ ' ol ^Z^.' \' ■ 

Thus all three sides have the sa.ae measure, , ,^v!^V * J 

14. No, ,M 

15. The angle opposite the larger aide has the larger meastafe. 

lengtl 

■< ^ :V : ? .TV' v. * 



^h of AC alone is doubled, then the angle ABC does not ^m^k'^i_^^J^ 
simple way. If all three sides are doubled, the angles b&ry^k^l;^^;- 



the triangle do not change in meaeurtp v 
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1. 

3. 



4* 



Part H.\ itofle8.?of a Triangle 
Th© mM of the measures of the angles of a trlangl© lssl80^» 
Anglss EAB and ABC jtrt altfrnat© Interior Mgles, and ars .therefore 
equal in measure* Angles DAE and ACB are eorrespondlrig angles and 
BTB also equal *in measure. The sum of the measures of angles ' 
EAB, and BAG is 180^ sJjice DC is a straigWf line, therefore the 
mm' oT tl^Brm^GLB of the trianilerls 1^^. ^ . - .-.^ 

Angiis PAD and ACB have equal ;Masures by prinalple 6* 





Desired ^rt 


' Pl-lntiiDle 


a* 


' 80° 

f 




\* 


70° 


,10 


o« 


130° 


10 


d. . 


30° 


10 


e. 


91° 


10 


f. 


40° 


8 




60° 


8, 10 




4 in.. 


^ 9 


' • 1. 


4 in. 


VlO, 9 ' 


J. 


3 in.- 


10, 9 





ABC S £^ DfirJ tgr prtiS^^MLa 10^ | 
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UNIT VIII 

Sarnie Tiest Questione 

V ' lm ^ItMe'has been added to geometi^ since- it was Invented,' 

V .;2» j^Ii^^ one apgle of an l^osceies triangle Is equal to the ' - ^ 

meaeui*© of 66^, one^of the other two angles must be equal 
J:; to the measure of 66^m - ^ ^ . 

T 3* A statement be true while Its oonverse^s falser 



T 4. Equal pairs of oorrespondlhg angles ,ftre fomed wh^n a / 
^ "transversal InterseetB two parallel lines In the sime 

plitfie. t ^ 

T 5* A statement ^d its eonverse may both be true. ' / ' 

^ ^he Intersection set of three lines Iri"^ pi aihe^^ 

three polnte. • ' / 

F 7* MBXiy modem geometry tex|5books are based , on one wrltfaen\ 

by Euelld. .l^{>'>- C / 

T 8* If a trlanglt hw two equal sides. It has. two equal angles.. 
P 9. All lsose§les triangles have the same shape regaMless of 

sl^e, 

T 10. , The B\m of the measures of the three Interior angles of a 

triangle Is equal to, the measure of l80^. 
P 11. An ^qullateral triangle Is also a scalene triangle. . 
P 12. The Donverse of a false statement Is always false. 
P 13. If a triangle has only two equal sides, it Qon have three 

three equal angles. 
T 14. An equilateral triangle la also an Isosoeles triangle. 
P 15. If a f Igur^ la a closed ourye. It is a circle. 
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T 16. lii >fche f Igupe at the right , A, 

and' C ari; symbols for the vertloies 
of the triangle* 

F 17 • IfvE transversal intersteotB; any pair of .lines in the same 
- /planej the alternate interior wigles are equal. 
:,.F iS* In the figure shown at the rights 
V . . if^ all maaeures are held equal ex- 

^1 _ _ ^ ^^PJ* Jj?©l!®„^ON ana side as. / fi 

angle fTON increases In size the length 
of J5N will deorease, ' V 

T 19. - One method of proo^f ' Is to reduee a statement to a pre-# 

vlously proved statement, 
p 20, it Is possible to draw a triangle whose sides measure 4 
Inohee^ 2 Iriehes, and 1 Inch/ 
e figure shown at the right y 




oonsists of two pairs of parallel 
lines* Use the figure in marking 
2i - 26 true or false. 



T^2l/ 



e a ^ angle o. 



p 22. 


Angle 3,0 suigle h. ^* 






F 23. 


The measure of angle a + 
.measure of angle d m 




rim \ ■ 



measure of ^gle 3 + mea- 
. sure of wigle'2* , 'm^ 

T 24, The measure of angle c + ^ ' V ^' 

measure angle h m measure of angle 2 + measure of togle 5. 
T 25V *The fipire 'oontalns/^?e than 16 pairs of . equal wigles , 
T 26* If angle 7 ffl angle 8 then all the measures of the Sngles 
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" ' ahpw^ ill, the figure are equal . 



PART, IX, MULTIPLl CHOJp, 



1. If a transversal InterseetB 



■) 



ilttis' Iffi the same plane and 4 



the 


mtmburea of the cD^reapondlng angles kti 


3, equal, then the 

■- ■ ■ - 


two 


lines a^e . . v / * / 




•A. 


parallel ilftfeav -vj 






skew liri^s^ " 




c. 


perpendicular lines. 




• D 

/ • ; 


Interaeotlng lines. v^^^ ^ oj: 


-, ■ ■ • . ' ■ - ' 




Atfhe of the above answers Is correct. 





2i, 



If one angle of a scalene triple i which of the fol- 

lowing statements is always true? , , ^ . 



A. 


One 


of 


the 


other Migles 90°. 




B. 


One 


of 


the 


other angles B 50°, 




cl 


The 


sum of 


the measures of the' o1 


;her two 


D. 


Two 


of 


the 


sides are eq^al* 




E. 


One 


of 


the 


other angles B, 130°, 




In 


the 1 




ire shown at the right. 





wo ^les iB Isb^C 



how many transversals Intersect 
lines m and n? 



A, 


1 


*B. 




c. 


3 




4 ' 




4, If; the- measure of one angle ^ of a trlwigle Is equal, to the 
measure of another angle In the triangle, „ 



'■^■'Irl^^lt^ measureai of thi= ^ides of the "IfE^a^ri^a:© are equal; 
* B*^ • n6i5ie*Qf the measures of ^ the sldtS. are .^^al . 
- - C. „'6h#^mfal^ the b16qb bpp&i^$ fj^gles v^hose* 

,f me^'fLEUres are equal' '^ai^e not equ|fl.. . * 
■^''^tb^ tttt measures of two sides are equal* . * 
^^ rmm "of the. Mbovm stat^mehts. la correct , : / 
5/ If two sides of a triangle m^easure three Inches and four 
Inches, ---^^^^ could measure*., , . 

A« one Intfh. ' . ; . ■ 

B, ge^ri Inches* < ^ 

C*4 less thaiy one Ihch*; " ' ^ 

*D. more than seven Inches* 
^ E, none ^f the above answers Is correct* ' , . 
6* If three aines are drawn on thd sami plane and none 

lines are ]^arallel^,the figure formed could^ irjclude. ' 
A* exactly three angles* n 
B. exactly two points of interBectlon* 
•C* a triangle* --^^ 
D* two closed curves. / ' 

, ' 7. A distinct point la. . . ■ 
A, a point you can see. 



B* a sharp object* ^ ' " ' ^ i'J^ 

C, an Important atat^Went, 
\p, .. a circular mark made, with a. pencil, 
*E, the intersection of two lines. 
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. .v .. ■ , A a 



8, the fl^re on the rights 

the transversal t.lnterseotg 
% X and y. Which wifele forma 
p.- . with e a pair of alternate 
a^nfceMor angles? 




. 9* ' A^ jgeometrlc plar^e .1 
A. ah alrplanfe 

tf'^carpenter'B tool. , ^ 
*C.' . a^.flat. 'Surface like that 6 f a*wi^ow' j^ane. ' ' 
D* a curved surface like tliat of a rounql lOTip shade. 
. ^ E* an objeot ISike Ja B^eft, of;^ , 
IG;' \A surface Is, ^ ^ . ^ .. , . ^- ,/ - ^ 

A* a . geometric figurt^ 7; ; ■ '--^ ; ■ ;;; ^^^'^^^.^ ^ ; 

*B,. a set of ^pQlnts^ ' , " , ^ . 
C, a set of lines. ' ^ " ' " ' ^' .V 

a set of lines and points. 
iu^^measure of area. ^ 
1*. l,h^^Be figure on the right, v^hlch arigle^ foinns 
- with e^ 4 pair of corresponding 





• • m. 

9 



' d:. . .d- ' .. •• . ' '0'- 

12. ^'' In '^ha flEur^'' above, linfe? x and ^ are paraliel if, 

- * ' .. . ' ' ' * ' . . 

angle a%as the same measure as ^gl© d. 

B* angle c hm the- same measure aS angle e,r / 

^ angle b Aas the same one asure as anglt.di . 

♦D* itfig-le. e t^s the fame measure as s^gle d. ■ ^ 

- — E.,^--Angle-a -)ia6 the sam^' measure" as. awglf_b r : 

13. In the flgare above, If . the meaiure of angle .e 100^, 
measure of angle;^ tf Is^ , ,| ; ^ ,^ V 



the 



^*^^3il): ]^^^^ an ansle adjacent' to ahgle a ls, 



ft 



au^gles b/ dV and^ a all angles adjacent to ^gle 

' E, none^of the above ansviers Is eoi*rect. 

■ ^ ' ' " ^ ^ -i. ^ = " ■ 

. . ' PART III. apMPIt^ION. 

■ to^^ at ; the right. ' ' 

. ll^es a and b are parallel 

'^'-^'^^epM$^ Jl*:' What are-'^ttxe me a- 
■ , su^es Qf each of the f ollow- 
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5^ 




' ' ' ' u-^w.'^^^ien^^^ (53 ) 



measures of one of the angles, 1& 



5.. ^'thfe.-flgu^e nt the piigSt 
• line is?: B (-3"y . ' 




J;t,<4« j^^lH uVf^ 



7^ -If 3 ll^^s.; Intg^ecf on a p^int ,im>t^;t^f^t9 9i[^^&«1^8\',f^f^*' 

8. Two ^es^ inteiffi^t 

' . ' fomed dsl ?0°,\an,adjacen^ angle to^asurea (11&^'),' » 

9. ^In the tP4.anglfe at the right, ^^Migle > ■ 

Angle;- boa: .B/'^O > -'^l^d^M 



ABC S 30°. 



is the mei.sur€ of ^ngle CAB? 




ylO* Corresponding jufiglae ars on ^ CsMg) , side ojT the tr'afisvf rgalV** ^ 



a* 13 - 15 In the figure "at the rights 
, . lines X, and 2 are parallel, 
^ - ^WhatT.e the measure" of the^^Kl-* 
lowing mgleS? 



'Si' 



11.' 


angle 


a 


(50°) 


,1?. 


angle 


b 


(60°) 


13". 


angle 


0 


(70°) 


*: .14. 


angle 


d 


(130°) 


%i. ■ 
■/as.. 


fitfigle 


e 


(50°) 




A9. 



i! trana-versaa.) , qt thog^ lines . ; ',,.V' ■ :.' » 



W^-'-^' : . - ' A ■ ■ ^''^^.■ 



4:: 



i^: w anf: z Mil Be j^arfll^l or i ^ ; 



" ^1*1 occur/ . ^ 

cBmpl^tes the fbliowlhgs statement a • 



, ■ ■! itfi i r'^ t i tj W rt.aiiWf-.w-.t'.-.ilt^aii 




: / g SO^j. tHe llhes 



H.^sie: e\2: 7.5°#' the-- imes 

X 



) 



"18. "if'ainSle b S 100°, .and 



ffl 



( I 



■V^X' W' I£. angle e ^,,120°, s£6 



apgle g i 100°, tne -lines 



( j 



20* • If ^gle -d^ffi $0°, and 

1$^ 



angle 1 80°, the llnfes p 



I- 



■t- ■•, rv= 



( ) 



- 5 



PARf IV,. 



* ffor^each of the following select the statement which* contains 



erJc ^ 



. ^at M yunt of e8sent3.al (neceBBai^}^lnfamfi,tlon 




coi^leta a true stat;ement »^\ 



.figure 



at the right. 



^-y^^^.nk^p^^^^ 2 intersected by 





4, 




4. _ 


angle 


6l 


angle. 


2. 


angle 


3 i 




Lgle 6, 



E*^ ^ttte Bym of the measii^es 



of aiigleB 2 and 4 equals the su|a of the measures of 
- angles 7 an^ 8, 
2. Irt the figure at tlie tight ^ 
° ..;line o Intersects lines m 
* ■ ' and h. Angle 5 i angle J . 



if. 


■9 9- -' 










' A. 


^gle 


5 


i 


angle 


3. 


B. 


^gle 


2 




angle 


8 1 






7 


m 


angle 






angle 


7 


m 


angle 




D. 


angle 


3 




angle 


Vi 




angle ^ 


4. 




angle 


2 B 



Iri 'the" figure at the ^Ight^ 
r ' angle -Ip S angle 11^ lines 



a and U are- parallel* Anglf 
^7- 0 iigle lO because... 
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r^:'Vr, vBi:HflJ8PIr-''S'^*- angle 7 2 



'j^^^^^^},- '^^H^!, 



iiafn^n-r7ii?j[y;^'ri e ^^ 6 -S tran gle ■ 1- 



''Mm 
• : ,= 



3»S^ .. -angle 10 S^le 11 
angle 7* 

angle 4. 



ERIC 



52 



-fa- 



-UNIT: .-■.^.vr,v.-.w<-i 



^ City: Stately 

.yreanfeer. of , days given to the teaohlng 
(lA'cludirig, testing) of this "unit i ' 



. USE Tm BACK dp THIS SIfflET ^ YOU IffiED EXTRA SPACE TO ' 
. " . ' MSlffiR ANY OP TIE QUESTIONS BELOW 5. , . ' 



1. Malce a statement about the ability level of the pupils ^ the 
\ r. 0XssB:sn6 s^bate HJhether your stfhopl^usea some- plan of homo 
g#rteous grouping. . 

.a«--_What_p_ar.ts.„of_the_unlt-p^.v.ed.^tQ._be_-the_most— teaohable?.^ ^ 

3* What parte Qf/ the unit proved to ba the most diffioult to 

..... .^teaah?' k ^ ■ ...... 

Did you omit any part? ' / : - , . 

4. Did you use any supplenAtary devalo^ehtal materials? 



1 



If BQ^ . Tfihat were they ^ and at what point e were they ueed? 

5, Did you find 1^ necesaaiY to provide the pupils with ^addition- 
al praotlce material? ; ^ , \ , 

; If so, was It from textbooks or did you write your Own? 

6, Do you thlrUc that a unit on this topic shotild be Inoluded in 
re^lar textbooks for 7th ^d 8th grades?; 

petlenoe with this unit which you thli^ would be helpful to^ 
= - the^ Pilie 1:^ re^^ 

textbook materials for grades 7 and 
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fM0i^^^0^^^lMam^ teachers.* Conmante ^ . 

^^Mt'dl^^lpyple but relatively few were described as low level. 
'''^iri'd^SlteaLChlns days va#led from 8 to 26. 

.^.;!Bie':*foildWlng table shows the topics which were reported easiest 
teaeh* aridsMie ^*6plos which were reported most dlfflcullrto teaeh. 
iJSifiuaMa&©J?-J.i3^bg^ teacher^ reported these topic s. 




- — -^ple — Ji^j 

ISiansversal 
Siforaaal proof s 
Principle 3 
Angles of a triangle 
Principled of parallel lines 
Experiment \ 
Applying principles 
-Converses ^ 



Easiest to 

Teach ,r , 
^ ^ 

. 0 
: 0 • 
t 3 

, 0 

i/: 1 

"■' 2 . 



Most difficult 

to Teach 
ti 

5 
2 
0 

■ 0 
3. 
0 

— ~t -ts. 



\ I' 



• Isosceles ta^langle 

It wa0 apparent that, the teachers thought thht 'fehe' Y^okivQ&b'^ 
^^Ti^^s^aif f Icult at times. Some of them stated that*\^era% ma tpo \f^---:' — 
much dlscoveryj for example: cutting out triangleisand ^gl^s 
Reminded the student of cutting out paper doll.s. ' . ? S 

One teacher remarked that this unit did not go as well as the''"^^ ^ ■ 
early units in her seventh grade^ class. One statcid that for her • 
eighth grade class it was an excellent unit. . : ^ . 

Several teachers suggested measuring angles by using a pro- - 
tractor. Siey proposed that the idea of approximate measurement 
he introduced at the SMie time. ^ 

It was suggested by several that principles stated In final 
form should be. In the guide for teachers but not In the jstudents* • . 
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. . INFORMAL GEOMETRY II ■ , . f 

.-i^'.-r-v..';'. -T '* , ' , PPti 

• (donji^^ent -triengleBi perpendicular bisectors, parallelograms, aii^^l^ii 
the rip^t triangle prlnclpliOj. ' . 'fS^j^i 

. Blis unit' Is fetten sts a part of a SfiQUenee or imlla tiii ^' '7^^ 
geometry.' In, this sequence Informal Geometry II is intended to- - ^^^.-r?!:^ 
'follow the units on Non— Metric geometry and Informal ' f^W^ 
&!!:st^^J'^W:^kW'^^^*-'^^'^^ the teacher does rwt wish to- give this much., time ._^t^^^4j 
"geoinetry and prefers to try this unit rather than some of the otl5;|!|fi|f^ 
this could ba dona providing, the studants have had soma axparlerjdf^l^ 
with the measure of length, area, and angl,e and also, some ^x- 
peri^nca with parallel^ lines and traunsvereals* n,,:ii^p'^Mieff^^ 
In most schools Informal Geometry II should not. he taught j/r^l^i*^^^^^^^^ 
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hefore the eighth grade, Tha writing oonmittea believes that 
would be appropriate to teach some of the geometry unltB In '^i^^-yiigl'i^:^}^ 

■ . ■ ^ . ■ . ^, .. .. - ^■■V/^^VfimJvr^/Y 

seventh grade and soma In the eighth, ; - . ^^v;'vV^%^^^ 

Congruent trlyigles ' • . \ 

..^-JHe idea of congruence should be Illustrated wlth.mtoe^^'Qtlsijfy.^;; 

objects such a^S^-Wo '^^eats of ' p^pa!rV';:tw6 textbbgkrf,. tjfO ^llgh^fc.;^^^^^^^^^^^ 

bulbs, and two footlaills Then the^up lis -should J&e led to pee'- ,i^^%r'^^ 
* the Importance of knowing whether two objects, -aro the saihfr ;sl24?^V•"^!: V^; 

and shape, especially in business and m^ufactU^lng. wr^^Ciiiv-^.r"'' -^^ 
In manufacturing an auto;moblle or a. radio the oompBXy^'^y:'-j7:^,:^^^ 

wishes to make repairs as easy as posslbie , by producing Sjfc:anatt;r4r 
- -ized-^lnter-changeable -parts, such as nuts^r-bQXts,^^and^tubfe^;.-.^Siid.;,,.;..;^^^^^^ 
- these -must- be ^o f^^^^^^ same size and^^^ 
^ certain measurements of a part are fcaJce 

deviate from the staiidard by more than, ^ certain ^'Sni^ 
, tolerance , the engineer knows that sojne thing has gone^^^^ 




iisre:;..';;.' • ■. - t-.ix-2 

' manufactuping prQcessi. Slmilarly,i in manufacturing a complieated 

Kfflaehifte like mi alrplauf engine, it is necessary to fit- together 
Imanif. parts WKl^ In ordwr that ' the-macftine 

should work properly, the parts must be made. In certain sizes and 

■ •shaped to within very narrow tolerwioes. . ■ V 
^1..;^- Wien attention is turned to the congcuehce of two trltagles, 

an excellent 'opportunity is provided to emphasize how the mathe- 
matlciaji' approaches a problem by considering a simple and quite 

ideal ''situation first. It can also be pqlnted out- that Ihe 
spiution of a pi-oblem in suoh an "ideal" slt\aation often proves ' :' 
to be very useful in solving a simllmr problem iii' lifi-aituations , 
some ^prefer to . think of the movement of one triangle .in a • 
l j)iane so -that It coincides with a^ second triangle to which 

' ^ -. , -i .1 ' ■ - ' ■ ' ■ ' ■ ■ 

v?.|cpAgrueni,t.!rather than the cutting out process selected in the text. 
•J^g^Lei^ce^ of the cutting out process was made since it seemed 
:f]^i|iy %^^ cleafr to students, it,, Is entirely sa,tisfao^ory , 

ijaiMl. in^riria^'-x^ ■intuitive treatmipt M^^'^g^^ft^^ir. ii- %ay.jlm^emticM 
f^li^teiboliit ■out; -that solid figures in 3 dlmertsions -could not'^bd^-: '^J ; 
'iM^^^^^UmB^BT procmaa . In the text ^ we suggest a procedure 

:rai>aH.:rM.>^^^^^^^^^^^ «^iaa ♦'^gures.,: - . , 

lould be emphasized. Euclldeam 
'\'geoitt4tS't^a|j^ the study of thoae ; properties of figures 

4vdi»^i^SSJ^f^:u^ch^g^3?y rlgld.motlQns ,„ , On-.gages,, a^ 
ii^-f Ix&toMMajai&t^^^ the _ pupils. _ J_.i^^^ 

■ ^' ' vmether,two figures are. 
■c,otagSTaertt',t^wi^h%^tt^^^^ moving them, by Imagining how they 
woji&i'it'iif-^fe^^ If the figure which is moved is cut 
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-dutjb.f* tracing paper, then correapqncllng" points,.- i.e. points which 
lie ove* each other, ^Bn ha marked, and a^tar the figures are 



separated' again; you may a^lr^hwthai* any dl'rtances with the figures* 

.»'.=...'.•."...■..='._..■; . . . . ' ^ ^ . . . . ^ ' " 

iwart changed dutelng the motion. Than ask how the d^stwiees betwiian 
correeponding.polnts of the two figures compare.^ Then ask \ whether 
.the OjMiwrse -Is ^ tptt, whether If the i^wo figures .can be matched, -^v-^. 
point for point so that distances between oorrespondlng points 
are equals the figures will be congruent. , . %y 

On page .3'_we .;t;^ to get th0 children^ to iiee that jthts,,can 



'^i^^m^i^ % ooi^BM^ the figure fdmed by all points litfia plane 
whose distance from a given point Is 4 IH'dhft-s * ' Thus they should 



discover that there -are two possible positions for the point > 
. '•d'ne on each side of th^ segment AC. /\ 
i;, ^ Oh page 4 the -children may Jpin the p6|ftt W to -the ; ve 

- ; ' A and ,0 and ^pctend the lines ^Mnd 0^ Airttli 'they meet the o^^slt 
sldtes in point i F and R respectively i - K ,,^ ■ 




: JDhe . points;. RV.^ R» may be..lo.cated_on C Bl and Al..Bl.by,..meas'urlng^^^^^ 

• - r^y-' - ' 

the di^tajm^B^fronL:.^^ f iSaid A . 
lengths equa^^^ Then A« P« and R' InteMect at the '.point M«,.: ■ . 

As stud^ts.^begin to look for '-tests" for congruence of two /t 
triangles, the teacher sh6uld emphasize the advantage of finding 



tests as simple as possible, that is tests involving the comparison 



Ible, Sinoe It Is 



, -I 



^?^sBiam^J|lKfitf^pi^^^ this unit will be familiar with the 

^fe^gMe^^ees'iN^^^ a goQd Idea to start with tlje, ca.se of- 

f{„v-ti^ •glyen angles' and a side, even though this case may actually 



£i*>ie«iia©Be*-di££lcult^oE„.the, pupils to sef than some „or .the other 



;. "VvVoin.page 5 a praet5.cal application of tests for congruence of 



re 

-.v. 



^^^angles .is,^' suggested'. If the measurement of certain parts of 
■"'two triangles is • sufficient to show that they are^ congruent, then 
the measures of these parts detemlnet uniquely the measures of all 



other parts ^ x- Another praetloal application is the determination 



0j of inaccessible" distances , 

'how far he is from* a certain shlpi 



Suppose a man od^ahore, irlshes to find /J^ 





^ -H^^ loeation N on the shore* Then with a 

; .sextWit^ he can measure the angles SMN and SNM and :^he distance 

He e^^^^ a drawing- to scale and measure the distance 

.™^j/t,^Lateff^~.when. he -studies , trigonometry, ,he .will ^iea^n .ho,w„jfco_ _ 
— ^calculate ^^tehis.^.distance ^ ^ ,l . 

• , , 0 c»f the airplane to Honolulu is 1710 

miles, to three slgnlfloant figures. In the vscale drawing the length * 

..>' " . ' ( ...... ^ . - 



of HL is 



■' 2620 1 o oA i^-ViWae, 

. ^ = 3.20 inohes 



- ^ For- the^ m<^st pM't in tftis unit It is assumed that figures. ^; ^ 



yuler and protractor ; Tht ^teacher , qan usa . hi 



ovA Judgm requiring construc^^ion with ruletf ajid- compass ; 

f^v-' The^ exercises reveal that In some situations there 'is actually an 
^ad^'ant^Ag© in the use of compasses. ll would be well for the; 



-. .. . .- _. . :^ . . - .:..-.v.= «^.^....-.-./;, = ^i--:.:.'.v..^^.i-V.#,. T-v-^^^^ 

teacher to use the conventional terms in connection "With these ; ' 
™f -''Instruments . When the figure is to be made by measuring ^itji 'a^ ''^ 
- sTUler and protractor, it is conventional to use the phrase ^ ^ 
"draw thte f Igu^e^ " When the compass, is to be used it- is' convpritionr/- 
al'to-say I'eonsttuct the figure." - . . , - ' J; 

\ . V „ j_ ^ ' 

~"TBS'< exercises kre Intended to provIcTfe the "opportunl'Cy foF"*tHe"'*"^ 



Btuderit^'to^^e^fplpre the:/f it^kblons antf^dtscover th^ -p^'lnclpl^^ upon 

vthan to h&v 



^ which thepe-cSJi-bev agreement J rather 'than to havft these principle's n 
, pointed' out by the teacher bhQl then verified b^ *the pupil. Thi's 
process may tajce longer but It wouldvbe better to provide for this 
and not cover so ritach material than to cover a great deal more ma* 
- terial by teacher lecturing. ^ ' ^ ^ ^ - 

^ v ^, >f On ^age 10, special attention should be ^^alled tlf the case . 
^ v'ln which twc sides and an angle (not Inclu^dfed angle) are given* 



UB^ suppose that sides /iB and BC and the^ an^e with vertex at 
A are given.. . : . . ^5 





^il'-^? Vtin (l). Where BC Is lo;||er:.ttiiui ABj^iDnly one trianglt ean 
-be drawn. f/' -' ' * ^ ^ ■ . 

In;(a)., ,.two dlfffrant triamgles oan be drawn. 



BC if just lohgieho-ugh to be perpendicular to side AG* 

"""^^^^"^'^"^^yT'^'"!^^^ Bho~rt "reach: ~^ ^^""^ ^ ^-^^^-^ 



' In .tWgonometry th^ls case of given parte of a trlaungle-^ls called 
; the. -amblguoug case. ■ . /, ; - ^ ' 

^ Sp.eeial emphasis should be placed on the list of 'posslblHtles; ^ ^ 
- at-tha top of page 10, again emphasizing, the advantage of the 
'•discover" approach, rather than the memorizing of coneluslonB of 

. It should Ibe made entirely clear that we have dep^Jed on 
' .Intuitl^ m developing the " four principles, on congruence. They are 



~""dI lco V fred In tlils unit by essTperlment and observation.- -'The-use-cff- 
' the word "prove '-' shoul^^^ avoided throughout a,lnce we have not 

• "developfed in the tmlta on intui^ve geomet^ a logical structure ■ 
.! bb.. which' proof can be based. We might, however, c^afl, what.j/e do 

• In; 'the paPts following the, treatment of aongruent triangles, a^i , 

....... ^ ... . .... . _ . ' " ' ' \ ^ ' ■ 

' "Informal deduction process ♦ ^ ' V ^ : - 



= > ^ffci ;, > .■><» 



: tHe.'Se.etionp on perpehdlcular tiised tors ^,parall.«iogr:ai?is/. or. cone 
j^;;; ,'-''4>^'pert^^ iihe.g may be .dmitt.e'di .'If the , section on concurrent llne^ is 



3:'--^.) ^ . . . , , , . . . , 

studied," , it. would be desirable to precede l.t by .the seotlo.n.on ' ... ■■ TJ 

■ V perpe^dloular blseetpre , Othtrwlsa «iy of thes remaining sections , 

^r—'r may be; studied In amy ordef* .'V . -r.-/ 

• 'Th^se three aeetiohV on perpendlduXar "blsedtotiS^ parp^lielop ^ 

grams J and concurrent ^llne^ provide a nice opportunity to ,Bhow^ 

K ^ certain properties of tr^ianglee tad^quadrllajRerals uisirtg the 4n- 



formal deductive process in which most 'of theL .QbnciUElons> are . J ' ' 

based 6n ; the principles accepted' for qqngiruen^ tr^ These "7: 

topkes aiso provide opportuhlty^Kf or fui^ther^^^di^covtihy on ^ tftfe ipftrt^ 

jof ' the- pURlls of properties- not' inpluded in .the t^xfrl*- . The better 

studantsj should be encouraged jto try this. ^ \ ■ / . ^ 

. , lint this sectloHj as well fiis, in those which f^^ great^ ^ 

stress- should be laid on the disco very ^orv^rificatiion, T of p^ , : ; 

pertles held by making use of previously^accepted^^^rinoiples in the^^^ y^^^ 

chain of reasoning.' The abll^ity to -identify for, con- ; \ 

cjuslbris^ "and steps used in reaehlng^ a given' cohbl^Bipw is 

important than iuiy one of the conclusions itself . - . : 

Parallelograms ^ .- >. , , ..^ ^, ^■ ^ ^ ■ ^ -.m- '.■ 'VA^r^JH^i 
^ rl, ^ , _^ . ^Jk^M 

Ti^ comments on perpendicular bisectors apply equally well in 
this section. Gonslderatlon of special figures like squares^ ■ - 

reotangles, and rhombuses will provide a rich opporturtl^ for ; ^ 

discovery on the part of the betfcer pupil* ' ' 



* The -^aehfe^may use "1:he "converse" If he chooses. 



spikewise this -/material maybe adjusl^ed for 'different classes or ■ 

|^^t?atempntS On© precaution ^hould be mlhtloBad. Great care ^ should. • 
?.*^lbe-fxa3?Qis^d- In thfe, elp-ss tq 'see that no conclusions are based on 
i^i^'^he-^Gonyepse statepient, when, the^^aterrlent has been "shown" but;^ 
! riot- the converse. HilB I5 a common error In everyclay reasoning,^" : 

... .... ............. , ... . . „ . . , ^ . • . . - . ^ ^ . - _ ^ ^ . .. - -. 

"StudentsJ'-lo the Junior high school can prof ItaDly bbBerVe great ' 
^^.eftre to avoid^.thle* . 

• ; ■ On page" 18 i exercise 50j It may help to drajar" wl6h colored, 



may neip to 
Jts HI, .JK, 



^-fehalk'^^he. extensions of -the-eegmerits HI, JKj and JH, If the - \ ; 
V, children, still do not see that JHi Is a transversal Intersecting - - 
?r two. parallel lines HI *! and JK^ erase everything' inn the /tf^^gure ext^fept \ > 
the^e three lines ^ .and ask*agalh. If the pupils still donVt Vee Itjr ^ 

■ - ' ^ \ . ^ ; . \ & 

^^ask them-^ tp skim' through Informal Geometry 1 aga^g^^ anfl tfo try to" - 
find a figure similar to this one. If necessaryj you should then 
ask them 'to" yead over the / statement of: principles for that unit ' - ^ 
.again to see whether any of them ^fepplles^ to thls^ figure and Implies/ 
that^ two angles in the figure are equal * 
Concurrent 1 Ine s'^^ ^ . 



-SoitiQ Of the most interestlmg work in elem^tary geometry Is • 
\ ooncerned with the ' concurrency of lines or line regments assgclated ... 

--wi^H-^^-tr^i'ariglev- "-Pupils 1 ike ^o wojpfi -with the drairatgs or construct-— 

^* ^ ' V [j^^ J ^ ^- / 

— Ions -=^hi&-raaterial^ tflso Ifends.^ itself 'nicely /to thf- discovery ' --^ 

^ ; "■■ . . - ■ ^ . % ■ ' \ . . ■ , ■ . .■ . ■ 

appro'i^eh^ and pupils^- In wor^c^g wi^h/this materl%l^ come to gense 
some ' o:^ t^e orji|rlljiess '.^hd^S^^auty^i^oC geometric relationships , Agaln\ ^ 

>f measurement J / and, in thf =. 
ihould be made of the under-^^ 




* 



■ • ■ ' Ifi^the tesiofeer wishes to, spend r^re time^^on this *matirlal 
the pupil s^^ enoouraged tp ixpei*iment wlths/^he blseolSfers 

of the ariglis:»^^d with the mediapsf^elth# of whlph kre men- 
tioned in the text. *nie concurrency of the biseGtorf of two v 
df^ the: exter of a triangle and the blsfctor the . • 

©thab (interior) angle of the triangle would pro vl die for fur the i"*; 
.study of this Idea on the part of pupils who n^y find it' so inte#- 

-^tin^that they to; give further time to- the^ topio , ^ — 

■ • ■' " ■ >. - 

A RlRht Triangle Principle " , ^ ■ ^ 

. . Most aighth gradf texts include work on the Theoi^em oF' ' ^ 

Pythagoras and It is intended that the teacher use his o^m 

Judgment in adding to the materials of this unit from what he \ 

may want to teach from his own texto. This conmient %ppll|s.^^rtic- 

ularly to the applications uf this principle to which no attention 

!■ ^ - - 

Is given here* In other words this topic Is treated more from the 
point of view of mathematical interest than of practical interest,' 
While the steps u^ed in reaching the principle e«^-4^ nd^ sense 
be considered a proof, they do suggest a way, of leading up the ' 
principle by relating ilifc new experience ta previously learned 
principles ^which have been supported by infortial deduction fro^^^ 
other principles or which have' been accepted on the bas^es^o-f ex- 

• ' S ^ 

p^lme^tal evidence ? 

The teacher shwuiu i . ^ ^ > i^r nuLiU that the purpose of ^ 

thf oompariaon of the iriO squares is to arrive at the conclusion'' ,^ 



... ' . 



where' r^ and s scei the, lengths- of t»ie shorter sides of a right ^ » 

■triangle and t is the Ifingtii -of th|, hypotenuse. • An appeal ii made'' 

tb use of areas of squares tb^ do this, which incidentally ftigsests 

\^hy "wa'ml#it read r "r-squir#». The unit is wrlt^n.„so, that the 
* ■ " % ■ 

student .TJlil arrive at this "ianSlus ion through the e^erci,s#s ^ ' 

rather than having i%-polnMd. out to by the tea^er^and - tHen 



•proved. i 0 ' * . ,45, 



The' order of st^B in ditjiTOlnJ^s'^lgure 2 Is ^ikportant... 
The*" pupil should first draw the square ofr-T units on a side, and^. ■ 
then In ^ach corner measure off the triangles as sugg|ated lr>^ the^ 
text. It then femdlps tu argue uhau the quadrilateral, 1PGH-, Is a 
squaffet This 'quadrll atex«i , cuurae, represents __wh4| we usu^ly ^ 

" ; y .» / _ .. 

eall the "square or» iiiu i.^fij Ct.nu jc . ' , ^ ' 

In writing liu. um i ... « n . i ^ ,jw.i , i»U'^4"C*e|^*arefuia^^ ,and • 
'^ra^aliy the idea ^aj . lu*. result in the , fora.of an 

equation: . .. a , 



At'thlg, point It 1. n.. .... Mblal thai i-h« atudents master the ^^dea^ 

'of using letters t.. uiu, ,1 iiuiuutrs . ^ > b ® 

All right trl&i.al^^. a° Lhodd page ^'ti. with Integers* 

as meas\4pes of the ^idsa , 1. ..biaii.ed I'rum the^ formulas / * 

'22 '2 ' d / % 

Where m and n are b.bji.o.^ i 6-^.^ " ch«L m>ri. (of course, 

a^and b may be intercnamgca ) boi a .aiapi^, if m - 5 and n 4^ 

^we obtHlp* case f on page • - ^ L ^ ^^o, ana ^. ^u.^.^ .r^ 



^ Tha; Babylon tan tablet referred to on= tKe previous page is 

Plimbton 322 ih-the Columbia. University collection, and app^ltrs 

';^-f^;/ - '-^ - .- ' - ^ ' ' , i''-^ ^ : . ' . " ' 

on pirate 2S in Neugebauer and Sachs, Mathema^loal Cuneiform Text% , 

JUnerloan Oriental Society, New Haven, QDnnectlcut. 

Pythagoras was born on the island of Samos about 572 B.C. In 
532 he. migratad to southern Italy and founded a aemirellglous 
brotherhoogl at, Cyoton. This society beeame mixed up in polltilos, 

-v^ioh~lad to attacki by enemies. Eythagoraa themjno^&d 
pont^um where he dled'aboHt ^95 B.C. You can obtain mtore Inform- 
ation abdftit his work f^ora Heath, A HistQry of Greek Mathimatics , 

srOxford University Press, Plutareh's Lives is a very fwious olasslc. 

m Is also assumed' that the pupl3, will not have had much. 
experlentft with* the squarea of numbers and the square roots of 
numbers. Tlfe use of the symbol, for square root has been avoided 
usuai'ly. The teacher should feel perf eatly free to give a more ade- 



quate treatment If the pijplls are prepared for It — that Is If they 
are^^already famliiar *^lth the Ideas of ^square and square roota and 
«tha^se^f the symbol fur- aqu$re root, . v ^- j 

In order to avoiu oti.c^- complications while the emphasis of' 

- ~ ~ ~ ^ . ... 

attention 'is j^fi geometric idtta^. It ''is suggested in^tljp unit that a 

. ' ^ \ 

table of square ruuts shwuia be used, ^hH® ite.ls ndt the place. 

here to enter intu t^it. ai^uuiunc abuut the most appropriate method to 



teach ^the squa.-t; ^iw^sa^f, IL doefe rSe^m clear that all' 

student shoi^ld havfe haa ^Aptti icnue with readings a table of square ^ 

y^ts; . . .... \. ' ' ^ ^ . . ' . ^ 

# 



Aie approximate fioiur^ the Bquare root of 5* for example, ^ 
as read |t*om a table or dfcuiputed, cannot be emphasized too much.^ 



; • , , . ' T-IX-12 

. If this is the^first axperience of the pupil with, square root he " ■ ., 
shoulcl "be given some exercises In which he finds such prpducts as 
1.4 X 1.4, 1.41 X 1.41, and 1.414 x l:4i4. He should see that' 
while none of these nwnbers 1.4^ 1,41, and 1,414 is a square root 
of 2^ that each of these gives an appruAlmatlon of the square root 
'of 2j which may be satisfactory Lu^- mum^ puj^poses, it would be well 

also to oompare the product 1.41 1,41^ which Is less tfian 2, with 

,1 * . 

- the product -1.42 x 1,42^ which is mure t|han 2. This compariBon ^ 
shows tjiat the square root or 2 iie© esum^where between 1.41 and 1,42 

The pupil should also reaggni^© that the "square root %5^f 2" Is 
a number even, though he may n^t be abis Lw m^yr^BB it exactly using 
decimals or fractions, 

Exerclees 11 ind aie ij.ioii.iuJ oiiuw that we can by geo-- 
. metric consl(Jeraiawiiu m ^ ..^^ ^i.. ihc ien^ih wX' which 10 the 

'Square root of in^.a^ ^ ii- ..l^ biu^i^sa ^iid inay , wr aourse^ 
be omitted if the k ^^^ii<^ . u,* -^t. .. 



. ; ' : ; ■ ^ _ T-IX-13 - 

("Answers to the exercises) 
Part A. Congruent triangles. 
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' The measure ^...a^^^the angiaa A, B, and 0 are, respeotlvely , 



A S B5 ^6* 1' 



b'S 82 29' 9", C - 41 24« 35*S 



m 



and 



cos A ^ 9/it - ^bc::):,^ B,^ 1;^ * .125. cos c ^ 3/4 ^ ,75 

The various dlaia^iu*^^ .uay wwinpuLed by the law of Goslnes: If a^ 
bj aiid e are the isii^iha 1 i he ^ides of the trlanglerAK opposite 
the angle A, B^ aiiu u. i^c.^^. i^^^ly, then 

ybcuusA,etc 



a ^ b + u 



ft, * 



In order to caicuiai^ ^1.^ meu^ui^w ui' 



COS A - 



we have solved for cos' A 
9 



If we wish to caicuiQLt:. li... ,t6iiwe fi^om i:5 Lu D, E, P, 0, and Hj 

then we n^y a^piy ihito iiav^ ^ the ri^ui^e * 

^ . .. a 



and obtalh tiia^^tlatton 



0^ + K" - 20 X COS A 
^ 16 + x?^- I 



which yields the table 



1 •\iri7l - 3.53^ 

2 M - " 3.31? 



ar . - ^iTTl - 3.391 

k sET- =. 3.742 



' 5 ITITI - 4.301 ; 

The distances in the rest of the table may be computed In the same ^ . 
way , 

'Of course, the chlidren are supposed to obtain these distances' 
by measurement, instead or owmpuLatlon. %m have included here 
this fflddltlonal information for your benefit. There may an 
occasional pupil who wouid profit from the dlscusalon here. , : . 
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'1 4,98,,# 2.57 2.5a a,8l ' :S/8#%*^ '^1 ' 0 



You the chlldreii^:^o^ ftlj,/.yi '%irst 



P to f In.d afi easy-^ay to flll ,lnrfche ^flrs^t eblwip. *^Try to se^ 



iow long. i^lfcaJces . t^e pupli^ t6, discoVi|P the synm^try v^^th' f^esprot. 
^,.''t^'*the ir^Ai^ diagonal . L^t the children Gomptre ^^he- trlarigles J AD, 
" KA^, ^!^^^dv9AG/ the Lr ianglfes JaE^ KAG^ and Hhe-^-t^4pJlgl©8 



' : JAP .an^^^^i^^ suGt^ffi^^P^as trlangl^B JAP an^JCAP* Tftej^may '^"^ 
V nbt^^e -that®' t^se f amilies ~pf trlanglep; afs ^ sdmllaTv^ ^nd' t^t the 




^qf corresponding sides are prpportlQ^ftal 



T-IX-i6 



Jiv:^. - ■- :f]^'^^pa^k^ pongruerit 

J^^^-^^^^^^l^^jBTm congruent, but not congruent to the triangle 
'■^i^^^^^tfii.i^eli'l'ijB not congruent to those of nuunbers 1 and 3, 

£^^&n0.Bm the Included side of one triangle are , equal 
•3|^"'nteasur9 "^o^^a angles and the Included side of another 
,_;|||Lsbgie» tne' trl^gles are congruent. 

l^rkrid' ov ^,:4ftd d \ 

i2^.^K^J?J^^o-F^ and f . ■ 

^^^f^]:A^C0B^nQl^xde& by the angles with the same measure do not 




hteve 'thfe same measure 



^J^l '^^iPf,:$i^^l&s are not necessarily congruent. 

EXERCISES IN BCPLORINa TRIANQLES 



■ ■••'IJ^KW'^t-rl'angles .Appear to be qongruent 
ii^Prhe triangles appear ,to,be congruent 



^iffirtife on .the. baWfe of -the triangles compared 

-All 6, trlangifef are congruent. All sides ^re e(|ual . All the" 
trianglel are equilateral since, all .th^Ir^in'gles have a measure 
vl' . of jSo ;^egrees ' ' - • 



(a'i^*' bra*r' a line sepnent equal- to the mi^ur^of one side, call 
li AB':'^- -Slace a thumb tack at A and ano'jplr , att, B , Tlf knots In 
' the ■^'string- dividing the string into- lengths 'tMt have the same 
.'measures'. as the ■second and third sides" of the triangle. Attach 
the ena" knots to the 'thumb tacka af A smd- B. Stretch the string 
tight 'and' place a thumb tack at the third Ijhot C to form triangle 




VymtV 0':: . 'CONDITIONS FOR CONGRUENCE OP TRIAiJQLlS ■ 

,U:f\ ,./M^^^ of tw* triangles Is hot aufflc lent 



•; : , . • ■ ■ , T-IX-IT 

■ ' to teli .whe1?her the triangles are congruent. If the corresponding 

angles of two trlangleB are equal in measure (case l) , then the 
trleingles, similar . The quotients of the lengths of corresppncl- 
. Ing sides ^ In the two triangles are equal. For example^ In the 
triangles below. 





ERIC 



If a, a»> and C are the lengths of the sides, 

then 



a' 



The suni ^i' lue a^^*! of a trlSLngle is l80 

degrees. Thereiui^e, in ^aat^ V, If uwo angles of one triangle are 
equal In measurfc ihc L^vl-.. ^^.^ixaing angles of another triangle, 
theh BO are tna ihij^i u.i^i^^ ^jI the ti^langlea equal In measure. 
Thus case V Omn i^uu^^sd i,.. ^u^i^m ±11 



1/ Triangle^ ^lw .^^a^rw^ui Tiis^e is wnly o^ne way to ^aw the 
triangle undei theou ca»;altlonB " % 

2. The third' Qugi^ uiii iit* ii'-s aaAut. MteauiArtt 



angle C m 95 




B 




71 



T-lX-18 * ' 

The possible position^, of the point C on a given slde^of the 
line PS such that BAG = 30 degrees "form a ray with endpoln,t at A. 
The set of all points G such that the dlstaJica from B to C Is 2 
'Inches Is the circle with center at B and radius 2 Inchee , The 
Interseotlon ot these two sets consists of 2 points, indicated by 
C' ^and 0" above. The possible lengths of AC are 



AC ^ ^y^^rf 

72 



2 



In case V, if two an^ia^ ^uid 4^ ^iUc opp^aite one of them in 
' one triangle are equal lii nmauur^ u,, Urn corraspondi^ parts of 
another triaxigle^ then the irlangiea are congruent. 

In case VI, if iw^ ._n.it..> 4uia an aa^ic uppo^lte unfc of them 
^in one trlajigle ai h^ ^qu^i ...^.u^ .i^, i the curre^ponding parts 
of another triangle, uh^i. in iiiuu^i&b ora uut neaesgarlly 
congruent. See ex j ciIm, 

1. (a) i i I (L) V i ^ -L- \ 0 
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b. (e) 
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ASi by construotlon 

l^es/oong^ent by Principle 3, ' . 

' ABR and ABS are 90 , sincf thgy are equal In measure ^ 

si«n of their measurep Is^lSo , ' , 

^is the p^^endlcular bisector at 



One Is the converse of the other 



^3*\ E and P lie on the perpendloular biseGtor at CO, by prinolple 
> There Is no other line on E and F except > thus IS the 

- perpendicular bisector of CD. 



1,. and I 



PARALLELbQRAMS 



2* Nonf . ^ 

The triangles are congruent 



m i- DC, BG i AD, 



m 



^ D, 



5/ a. Principles 1 and 5 in this chapter 

b. Principle 1 If HJ is drawn ^ # 

c. . HI and JK are parallel. Intersected by the transversal HJ* 

IHi P HJK, since they are alternate interior anglep 
(principle 7 In the previous .chapter. ) Similarly, HK and 
IJ are parallel lines intersected by the tra^isversal HJ, 
^ HJl B KHJ for the same reason, 

d. Triangle HJK is congruent to triajigle JHI, by Principle 2, 

a. Definition of a parallelogram . 

b. principle 7 of the previous chapter 
c* Same reason 

d. Any number is equfai lu itself* 

e. Principle 2 ' ' * > 

f . Principle 1 



6. 



8, 



AB ^ CD. Altarnaiu iuLtiflur angles at A and (C^ B and D are 
equal in measure. mM = MC arid DM = BM since ^triangles AMB 
and CMD are congruent pi^inplple 2. ' ■ * . 

' ^ ' ' ^S>. ^ r 

The Sim of tiia laaaourtsu ^ A' and Z_ B is iSo'degreea. If 

is extendetf^ then it is s^eri to be a transversal, intersecting 
the lines BC and AD in uucia a way that corresponding angles have 
ep^al measures* Therefore BC And AD are parallel. Similarly AB 
^d CD- are parallel r and so ABCD is . a parallelogram, by de^-^^ ^ ^ .^ 
flnltlon. ^ ' ^ 



l^r- a. Triangles ABC and CDA are congruent. 



b.*. Prlnclpls 3 



CBD and ^ ABD i ^ CDB. • . 

d." Principle 4 of .the previous -chapter. 
'*"•. ' 

11.' The quadrilateral is a parallelogram. 

If the diagonals at a quadrilateral bisect each other, th#n 
'• • quato'liateral is a parallelogram. / ^ 

statement , in number 8 is probably true. 

13. Show. that triangles ABO and^BCO are. ni ' o 
congruent. Then angle AOB = angle. BOG = 90 



CONCURRENT LINES 




14. False 

15. Examples the diagonals o/ a rectjengle are equal in length 
P,art G: 
1. (a) 





U) 




2» 




3", Three^ AOB, ' buO, u.,.> hwi. 
4 , a^ G and e • 

(» i. 

Thfi pet^'endiculai; yjiaei, ^i.Mi.ia t>e uoncurrent 

Thm perpendicuiar bjaeuuoro aW cuncurrent in -any triangle 

9.. The altitudes are concurrent. 
Part Hf , C0MPARIS0|J ?^V|^iARES ^ 



6. 



1, a. 49 square inches 
' "b.' 9_ amd I6 square inohes 
. ' c . • i's square Inche s . ■ 



3. Vf = BG, AE = BP, angle A - at||fe B. Principle 4. 



Principle ' 1 



<5 



8u ■ 



V'SV; ■OT:;ancl-^^^ iSO°, '90°, l8o°, , 90°, 90° ; 
7^- Yes, Prineiple '4v V 

/8>- 'Tl^" measure sV of the apea^at squape EPGH of figure 2 and" the' 
• -s the ar.eas of/ the squares In figure 1 

are the sanie.' , ^ 



, '9-^ .'The area . of the square /wltfi length of sides EP is measured TSy, 
' : .;the'\.Bum of tttd %Tea of the squares of the two shorter sides of 
■ K tha. tftlangle APE. . > ^ r ^ , . 
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28 


■ '15 


53 


7 • 


2 


> h. 


11 


60 


61 


6 


5 


i. 


56 


33 


65 


7 


4 


J. 


16 


63^ 


' 65 


8 


1 


k. 


48 


55 


' 73 


.8 


3 




13 


84 


85 


. 


6 


, m . 


- 36 


77 


85 


9 


2 


'rt., 


39 


\ 8o 


89 


•a. 


5 


o. . 


'55 


',72 


'97 


9 


4 


'.. P'. 


20 




101 


10 


... 1, 



' \ Th±B table wati Q^..ii^ Ui^uct^d by using the fact that If^m'and n 

^ . . * i 2^2 2 2 

' are two integei^B ^wii.h m> then m - n j 2 mn and m + n 

the lengths of tne oid^^ a right triangle. You may verify 



In ^pm^^i^thed^above caB^s a - n " and b = 2 wxi^ and in others 



a 



0 



2< 2 - 

ajrM b K A tl m ^it is an interesting . theorem that ^all 



right tri&:n^te.6 J ^ the ^lengths pf whose aides ^are Integers^ can be ^ 



obtained In this^waj 



\ 



'I 



Part J 2 



■"^ERCISES .6"n 'THB PYTHAGOREAN THEOREM: 



r 













A. 















■;2. : 

5. 
■6. 
7. 
8^ 



12. 



short, sides of the right triangle have, the same- measur© 

' b.- 169 « 25 H:/ 



0. 625 = ^+9 + 576 

a', a. a 

a.' 5 

a. 2.24' 









b. 


■ 




b. 




c , 


b. 


6 Jio 





3.^6 



13 

3;6l^ 



If you Jcnow the measure of the area of a square,^ yon find its. 
side by taking the square root .of /this measure,^ Measjui^ed 
values of square roots should be approximately the; sfljne. as , 
coinpietipd ..vd^e i ' ^ ^ s - - - 



a. 5.;8 b. ( .6 c. 14. r ' 

Square root •.of 2 ^ if^-" li. Ts"* 1.7 
a. 2.4'^ i,6:3 
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UNIT EC 



7^ 



1 • - -V - T "K 



Sajnp-ie' Test . Questions y ' 
PART I, ,TRUEl - PWE.", 



P 1* ' All Isosceles triangles ^re/-edhgruent . - ^ t 

iS» ir^^-Pythtgei'as was the f l^st 'man ta discover the^^ythago^iyi 

^ ' f* . - * ' ' ' 4 . / ' ' ' , * ~ Ml* 

, , . Theorem. . ; • ' ' ^ _ . , I 

^ T "3. Ail' parillelograins are qu^drilaterafg. -r 
v;^^'. ^ ^: „ .^ft^ . triangle 'at^WiV -'right/^. 
* - ' the side* is included be- , 



tween" the^ 



F 5,— Three or more J. 
.T-," 6., , Th# J^pot^nus 

side of the triar^le^..; ^ 




d RTS. 




Kpolnt "are , said' to* bfe-'concent^a. 
fcl triangle -is always the f longest . 



f 



. 'All. quidriiarerars^We^S^rallelograms. ) 
■ P '8. .'In the- four- side;d figure ABCD>' 

'■ \r ."■ "Whowa at the' right,, if sides AB. , 

"'^^'^'2- ^ :::a^d'^C^"^:are^:; pdrgiiife^^ : fWeS;^; 

- ; . ..^;>5^.: cM'^'i^]^!:^:-^©^ -i*B suiting: *ife#»^:^$ 




nteVer ^ i^icjud ^j^ti •r^ghfjMtiia^;^; ;f 



^S;, toa^ a-^parailg 
T> i g, tplangie mal 



^ rp£ -the' tQ^'mi.m&fi£; -e^^^^ 



^-12,; ^'^Jf the measure. 
V " .•oequjBti/;i ^he /fig! 
r F ^ 1 3^/ ^In :;the^ f|^33e the ; right, ^- ; 
' '://} Ijaw^ 'ABv'and .ip'%^e^ 



3s:- of vail the ■ ahgles. :or-^aH pMatlleiOg-rm^i^ 



If ■ lihe' M^ is the pterpendloi^lar. 



ERIC" '',r -''<': t C-rJ:'^M} - -{-rr^^^^^ 




i^li^l^^a^lTw ; the figure af tlie right, if \ . 

ijV'':-;: '. llrie" M is tjie;, peiToen(3l9ular - 



.^.,:. ','^'%^.$^ctor, of line«- and GD, 



-li^Sr.'^'-aMW are parallel. ' 
p . 15 .. '"In ' the figure at the r^ht, If 
. • sides, VK and^,YZ are parallel,. 



•>^^\y; ■ ■ ' VJXYZ Is' 'a patoallelogram. 



B 



2 




Items 16 through are basedV on^the fi^re. shown^ at tha' right 



Mark the follow iiag statementfB 
time-ftp faise^on . the ba^ls (>f^^'' 

' ^ , - < ■ ^ / ^ • 

the InrolroatlQn giver^ laboyex* 
^I"l6, -DE 0 EF/^^^f-^ ^ ' ■ ' , 
. ' T 47 .. C0 B CP. • 
r_ F iB; AE-S Ht 



p. 19. Ansle,yC^v,B 
T 20. ^Uigle ffl 



.angle- CPE* 

4' - ■ 



II. MJLTIPLE "CHOICE. 



1;^^ The ;Agure at the right 'Is 



^-'^ f parsliel^S^siii* whiqh of the" 

^'^'^k™'^ — — " -■ ^ -v,,^- „ 

olibiSlngVBtatement's cannot 



be- p^cf*!red? V- ■ . . ^ . 

---•j" ' ' apples and ACD are gbngruteht. 




0 



s- 




,'e., - Triples AOG and BOD are coi^s^^^^- 

' ^'""^ ' — ' ' — ^ ' " — w' — ^ 

2- In the^ figure- at the right, 

' ■; itnel43,ntets-ects AB at I) so 

- '" . that AD B ffi and both "Unei ' 
' measure 3.5'^feet, flffcle JfflC 
^ i angle BDC. If ,BC B 8.5 
. ; ftfat, the meaeute of AO la 
^' h:- \ equal to the meWure of 
A. 5.0 feet. 

— . B;--AD. 

': C. DC. 

' *E/ 8,5 feet. 



-.35— 




■vfti'. 

Ifr- 



3, How man^ concurrent linens maSf /there be on a giveri polrit? 



A. 0 

0. • 2 
D. 3 




'4* How ma^2^-^lgures would ^ou need to dpaw to prove that- the altl^ 

■ • " 7 ^ ■ ■ - ^ ^ ■ 

tudes' of a triangle arf concurrent* ^ ^ . ^ ' ^ ' ' ^ -r: 

'^'"^"'rAT^'^l " " ' '"^ / / ' ' ' , ...^ 

: c. 3 : 

D, 10 ' 

.You camibt prove .i^ statement by mai^Lg drawings 
5i» In whlct\ one of the following does It ^^^toear that all \the 



79 



8i 



M^'S'^y^'^^-^^^-JSBZ^-P^ the f^fe^Pe are concurrent.^ 




C. 



D. 



0 



"6. " In the ^figure shown at the right 
.'3^ 1 BC^nd AD B DC. It BD Is 

extended to meet AG on P, then, V , 

AE B CE.^ ; 
B. 11 ffl'DE. 





D. AG B Jffi. ■ 

Er T OD i ; ^* \ . - 

Iri the figure a,t the rig 
CD is the perpendicular bisector 
of ABj fitfia lines W, CD, and OH 
are parallel^ then, , , 



7. 



A. 



BG. 



^ AE i AC. 

..ll^la^ AG- i=^B^ 

r -P, BG; * BG. 

^ .. E, NOiie of tMe above' Is oorrect- 




8^" • In i; the figure kFTtoe right,* iine 



^L^i^hi pe^pendioula^^ 
of OM. Points W, X, Y, and'« = 
repre|pnt pos,sib^ ^datlons. of 
a:, burled' treasure'. If the only 





ft 




























, if • 




c • 





II- 



pl^^e *;0 the the treasure is- that It is buplea at 

/^t a potot which' ^eaeures ah a^al dlstanea f rotf point&^?0 .and 




1 



, .... ^*'?.i^-J,^%,J.'^J^^^' ......... .tc'. 

.l:. i„-l:ir;^6'knj.* treasure wlll-^ba at point . • . . 



■•3. X. 

\ ' ^■ 
?3 C. ;Yi! 

' ^ »E.- Camiot-tBli from tlae_Jibove Infonnatlon, ^ 
9, In the triangular pj^i-Wid kt the 
' ;ri^fe the base XY 2 Is aii equl- 
lAterai' t^iarlgle and the f aoes 
(-s±deB)~WXYj Wl^, pnd WXZ are - • — - 
congruent , Isosceles , trtangles , # 
"WhlaV'of the fblld^lhg statements is not eorrebt? 
A. WZ B WY. 




J 



C-. . XZ S YZ. 

D . XW i ZwJ 
m 



<>E*.- XY S WZ.' . 
10. Iri the' B^ir of trlangl.es at 

- . - t^e "Plght;i^^ angle OMN A angle 

YZX', and line MN i line YZi 
• What Is the least 'amount of - 



additlonai Infoimatlon necesaary 



t0 he abie t 



; A^, 'NOl xY. 
*B. MO'fi XZ, 




, , . Angle NOM a angle YXZ i 



, : 1 XY and MO 1 XZ, " " , 

Ej^one: of, the above" will prove the triangles ophgru-ent. 




81 



87:- 




- .... ./v. 



the sides of^ a^tsia^i^lf ? |.'V' ; v-^:v . T ' " V * ;V*t 



s^'.^^^p.' . of the ,abo\rp may bpycorr^oit.- ', 



?-v^.i^|pj th€Be^laiig3.es ai'e^ rl^ aoeapaing' to the 



jfigth of 1 the sldea given? ^ 





l;V.'#-;.:''>-''% 



■m^ . W^oh ^ th&^llm±^S. setb of .thr^^ niimbers ape ^.possible 




Sneasmres jKf ■ thfeir slde^ of right trlanglea? 




9, lO 



' "IV. ■ 



82' 




» 4 



, ■"■■wl^TE5h..of .-.the fqXiowlng nta,tiMe^i;'B}:-^^0'^'j/W^-'' 

r\ \-k:.M'm'P a .f'-.'- 



D. Only .451, and TV. are ttue./>:; 



Items 1 and Ife-- ; The tewo'if lgureS ■ 4t 

' ■ • %*lte', down the line seranent "that 

Gorrpi^pnds to each^^fa the fiolloMlng 



f s^pientB , 



V :. 



d t WX Oft XW) , 
■ • ,i ^ "-21 *f ^C . and ^^ ^/ZV) 
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.^^■^'"c^ -thfe right tfj. answer' 'the Items' • 



p;,^ 'below;* -.^^ 



4''^'. ^ 3; • WhgLt Is vth^ areat of tbe large • *; 

' t'. ■ square ASto? ( 196 iq. ft^Q . 
'^^5r ^r" i^l-t- ' Wiat. th^ krea the amall . 




^ . square W3nra? ' i^ioa sq. ft.) ^ 
r 5» 'What li the measure of the 
• . , ' length of XW? (10 ft.) 
♦s*- &r^What Is^the measura-of the sum-of^angles AVK? - 

• 7'*- • If y pu can plgice Qne square ,oh top of another square so 

V vertices of the first s^are lie e^ctly^ 

s on th6 four vertloea of the second s^arei you qbsi bbcs 
that the two squares are faonyruertf ) . 
. ^-S. /XZ is a telephorie pQl 

i the length of a wire siipport , 
and YZ the distance along the 

Is anohored to the ground. ^If , 



^ WiZ -teet and YZ i Ff set. 



what la the hei^t of the tele- 
phone, pole? XZ i (12 fit.) n 
9. ]^ the right triangle AiBC, what 
- i§ the i^ea of the square on AC 



if AB B 11 Ihchss 
Inche s>* Arje a of 




X B 8 

C g (185 aq7 in.) E 

^ ----- - - . ^ 

f 
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QueatiorjS 1 to 5 apply to the figures SHOWN BELOW. Decide whether 
the' t^rlangl'es lABG and 1>W will he congruei^t using only the Infop- 



metiori given each questton. 
" i. ' Angle angli F. 



Angle a 1' angle D. * 
ACT^DF., (Congruent) . 

• 2. BC ' 

Angle A'Banglb E. (Not congruent ) 

3. BC I PE. . ^ .-.rfr '.* \ ' 

DE I AB. . ' , 

AC'"i DP. " (Corterugnt) ; y 



4. ■ ^gle A I wigle P. 

Angle B ffl ang;,e ■ / 

Angle C ffi angS^e D. (Not oon^tmenty 



5. ' Angle B | angle E. 
Aflgle C Spangle F. 
AC ffl DP. (Congruent) 




85 



91 



% 'i^awfi' Of Teactier: ' • ' ■ ' ' ' 



■•:N0ni^ of Sehool:^ ' ^- ' 



4 

0 • 



City: ^ u Statas 



-^Nvuftber of day^ givfen to the teaehlng--^ 
' (includip£. tasting) of this linlt: ^ 



App3P93Clkaie/-dates : 



■ .-OTf'Tl^t'B^CK OP THIS SIEET IP YOU NEED EXTAa SP4CE TO 
; ■ " " ^SWER ANY Op Tiffin QUESTIONS ^LOW , 

— -ifct^Maka^a -Statement—about thlUblilty- ravel of the pupils- In- the 
: Glass arid state whether your ashool uses some plan of,' homo- 
. ' geneousi gff outing.; . i ' " " ■ - 

iJ.-'K ... ■ ■ ' . . , . 

^ g, Vitoat par^ unit proved to be the most teachatile? 



3. What parts of the unit proved to be the most' dlff iBult to 
■" teach? " * 

: 7Pld you omit any p^t?' : s 



4. Did you use / any supplementary deveippfte^al taate rials 



If so ^ what we¥e they ^ and at what ; points werQ they^^ed? 



5, Did you find It necesBa^ to provide the opuplls' with addition 

al practice material? / 

' " " A / ■ - \' ■ . / 

^ If so/ was It from textbooks or did ^ypu ' wrl%^ you^p^wn? ^ 



Do you thih^ unit on this topic shO'iild ^e included I n 

< re^l^ textbteoks for 7th and^ 8th gradeif ^ ' v * ^ 



7,; -Please make comments about . your teaching ex- 
perience with thl& ..unit, which you, think would be helpful to 
thp Panel 'responsible^ for preparing and experimenting with ' 
V textbook miarberlals for ' grade g 7 and 8* 



v<V.\^''''-, '-'Ir^-ivw UNIT" IX ' - ' • V ' r->^'.^' 



^Poui? teachers reported *on Unit DC,* They gaVe t^e.^Aumbe^fedf/ 



'-pivd^ya spent on the unit as 13, 15f ana daacrlUad the cla?3'-»«.,.|| 
^^,^.j4^f4-^^i^^^.et^ for one which viae ma^S-„up pJ-gi£tBd.RUfe^ 

The following topics were^ reported as eaBlaat to: teach? • 

\ , . ' , \ Congruent trlanglfe . ^ * * ' * . ' ^- 

^ / / teiTptndlcular blseptora ' ' ^ '\ * ^-.V* \ . 

. . ... hl^t..trlanglta ^ ^ . , . " , . " 

\ : ^ All of tht unit \ ' ^ , . ' ' ' . - ,^ 

' ' Concurrent llnss^ • ^ \ ' . ^ 

; " The following topics ware reported as moat" dlffic to.tmaohl A 



Concurrency . . ' ^ . - . ^ - ^ 

Theorem of PythagQr^$.s ' " ^ 

Most of the \anlt ^ ' _J :X 

"Applications of congruency - --^-^ - = ^ ^ -.^^^ 

' Sinca only 3 teachers reported the oomments are limited^ Al3f/7^ 
three seemed to think that It was a^difflcult wilt. This was toi..^ 

be expected as thfe unit was Intended to be for eighth grade: 'pupils. *y 

"Proofs" did not go well in any of the classes. / ' \ 



;;^V ; , .MEASUREMEaW AND ^praOXIMATION - ^ ; ' ^^^^ 

Tfti^^]^P(MMl6''of measi^onwnt plays sUeh an^Jiipbrtant papfc ' 
f-r^ip. co]3t:^ioiwpy life that eveiyontf should have a oltar under- 
■ atMn^lng of Its natwe. A* BUbstantlal part of ^hp/^lttaaetle 
' taugH|C^i tht ©lamantary sehool relates to maaaULrement • Moat 
•r' of the early wortc In measurement Is designed to familiarize 
^;^^h:tldrenrTrt^lr^o!nmort units of measure and rtlielr use ^anfl with 
" the "ratios hetwian them^ - ^ ' / , r 

^ The baslo aoncept to toe deyiiloped In this unit* Is that- 

tu® ^P^^^^M^ weaaur^^^t^ of « slft^le^hlas yltlda a numoer 



irhlbh repregenta the i^pproxlmat^ o" units, ,^is la In 

. dontraet to the process oC oounHng.separatrVbyj^ whloh ^ ; 
^eids 'an expiet number » Wt\en"th6 nimlbar ^ of ^ ^eparate ^oh Jeota ^ 
la ^^cwyuiAed ^or estimated^ tAe resulting. numtf6r^;^ trtated as / 
to ' approximation In \hB aa^e sense as a measurement * Slnoe . , 
- measurements^ are apprdKlmate,_ Qal6^1ati^ons^made_ with rlejMure- 
ment a . auoh as areas . ylf^ raaulta whloh Are also aparojclmafee * 
^ The tmlt selected Tor a glve^ maasUrament; ahou 
~ible™£or^the'^TClnfi to'^e measured, aSS f orV tj^€t pm§0Bf^t&^ f :""^ 
^ whfBWMffiF'WaaWTm^ ls'Cto^^e^'\ifladi^^Jh:a' \att^^ 
sarlly a standard urilt ,;%ut 'm^y be a multiple o^|^ standard;; \ 
uilt.'dr a fraction df a. standard unit .^.^ For -ax^inpl^.* 




ipe&aur«m0Afc shtould be ©tatad ao ag to 



. ; - the reswXtiXB stated' to tha aaare0t"'fbu^th-inGh* fhs result, , 
Sk '^- ^8:,^/4:,jtn.|'^^^W applies any measurement fhldh la within ^ 
^^^r^*^'^^ tttir of thr; S 3y4:^inah^rEiark ^-^trfStr ftt:^^^:^~*r7 

- / W^loh^^^^ thari'^8 S/8 and^ Isaa 'than S 7/9 Inohea; '^We / - > 

: ^ ; ^ gte ate s t p os s Ibie oi^^ t o refer to" ttie^ . ^7 " 

^^ ; amq^it actual -OTasureaMiit may^ OT^ 

; :i /^ * ' s ' The use of the word err or^ may^auaS sorffe - ' Si ? 

difficult It shwld ^e erapha^lgad that th^ wprd'ls uifd . ; 
> ■ ; ^ hertf/vt© mea^i t^t a measui\0me^t auQh aa 2 .iftflh^^ re^e* ^ < ■ ^ ^ 
V.:;- > V *eant^ .any ol^ a series' Qf mea§j«»ementa; ranglni f rjan 3/4: w-x/^ 

^ i ■ W- -i .• . - . ■ • '\ : • * ■ V , ■ . ^ ■ i . . ■ ^ " -^^ ^ . • ^ .-^ ' ■ = ' . ' * 

, ' t l/8._ This mWlng^ should he dl«t InguiWtfd f r om ■ 

mis takd^-i« using"- -^^^^ 

: V* ' the aeajiirt' latins tri^ In readlAg; the i^alfi ^ vor : ; * 

-M- ^ ^ " " ^' ' ' . ■ -V ^ " " ' ' ^- : V ■ - ^ 

^ V . ^ • • -riitst^i^li result^iifi: fr^ use- of a .faulty Instrument^ suoh a* ^ ^ 

; ^ " ^ ^ a poorly marked rulefe , 



' ^ ^ ^The two tetemSj^r ^•preolslon*' and "aeouraoy'* are iometlmes 

- ^ ; - ; ■ - ' " ; ^ ■ . ' - . r- ^'^ - ^ 

^ ^ n QOitfuslng* - In e^nnion u^ge^ prad^slon refers to the sIm df ^ 
the TOTlt' measurement used} the smaller, the unit . the '^niore ^ 



ERIC- 




• /' 



.This maiMs^ 



off ^ ffittsaie^g '^hat th® 
r4^^]na*#^45^^^5*eVihd-'WfeS^^ anaU'er-.ts.itHj© great b ftf : 

^f*^ V-ISoflat^Me "'eliv Aocviracy- of a 'neaiuremen*; tnalca^tfd 

In order develop eloarly/thi^soiWep't a ^ o^ unjt off ,^ 
iMftsuremant and greatosb pbsslbla ©i^r0r^ ts suggelsfced thati 



?"^t^; -thQ attida^tg be given ooasl4®fable ^ractic#, ia@s:autlng 

of an inoh^ and ao on. " ftiey- should Ije apked to^^state. tha^ 
graatast possibi© ©rroj* maasuramemts, and , to Indict e 

' - ' . / . ^^^^^^^ ^ ./^ ^ . ^ ^ 

wlthl^' what t^^ange a e t at ad^ measurement fall.. 
V .:^ha gS:»eatast posglble error of the measurement of th© * > 
?'fir#a of a rejltangl© . ocmpUt^d^from l*lneap ine^aur anient s - ah&w|i ' , ' 
* f l#at b7 means of a drawing and the flls-^ 
trlbutlve law" la then, used to analyE© the prdduct of the. twq. 

. dimensions -In OTdf r^ to determine thr^gra^teet pojaslbl© ©j»rpr 
, / ' \ , ^ . - ^ .... '^^'^ \ ' ' 

^^ref'^th^r^tortputad area. . It would ba-,weli ^o^late the' dllvelop•-^-/- 
' ma^t by rmaana of th© distributive law, to drawing 'sp, 4hat ^ ' 



the ^reas represented by th© varloM produ^f* {3 l/4 x l/S, 



;.'^rL:3^:X l/8, and; a^'^ on) jfan be Identified in.t'he drawlnjp, 



$hl& Ife eapebiall*y »npgeot©d in eaee^ the student s^av^^not / ^ 
altaady beoom© tlioroughly familiar with the dlstrlbwlvb la^*. ' 



if. ■ 



hts with the sam0 iigolf loant^^^^^d haya th© sume aaouraoyi 



•i^egardi^ unit pf mtasyLPa ,, A# deyslo^mont a|ong t 

JEpllcwing lines/ la sdm Significant dlglta are.. : ^''i 

defined a a the digits In the numeral which show the 'number ^ ; • :v 

.i. ■■■■ " . • ■ ■ ..' - .. ° ) ■■ ■■- 

untt ;, the numtoer of unit s y and the .posslblo error * ■ . -" \. 



3570 ft , Unit %. 1 0 f t r ' No . of unit a i 367. Poa a Itile error s 5 ft* 

■ : ■ . . ■ " ■ . ■ , ■ ■• ;- ■ ■ " 

0357 ft. Units ^001 ft. No. of Unltsi 3S7 PoositflaWi^or s .OOOpS ft.. 

■ ■ • ■ , \ ^ . • V . ■ ■■ ,-■ ' ... * ■ - 
Eaoh of these^ meaourerSlnta oontalns ihrae plgn If leant fiL^urf^. 

. .. , ,v :- V- . ... ^; ■ , ^ , ; m , - - 

To deter mlnfl the aocuraoy, we find the relative err os?^, or per ; & ' 

' ... ^^^^ ^ 



Giant'' of error ^ In the f frot oaae , we have 'the ratio 6 

• ' ' - ^ 3750 

In the -aecond case, the ratio la ,«00005 . which equals' 5 

* * • .0367 - 37B0 




'.Studenta alsa^'l^ave difficulty In underatandlns wtty • 

- ' *■ >^ ,' '". ' -v ■ .. ' ' • ■ * , 

meaau^e]rfent3j;irfth 'g^' largw number of iignlfioar^t'.d'lglta have 

■ • . - . . ' . ■ .■ ■ .\ ■ ' ■ ■■■ . "~ 

great^ accuraoy. An exainple almllar to that above can be' 

^uaed, ■ . ' .,, , V - V ^ .. 

.... , .. , . „^ , ^ ■ . ... , . 

3.57 ft, 'Units .01 ft. No, of unites 357. Poaslble errors ,006 ftv 
65,70 i't. Units ', 01 ft. No, of unites S570 Poaslble eriiorr-.OOS^jft, 



^ \ *^lf'^ IfS: aa^ms dWa*lrable*, J*hla^ ^mlt might \be ^Ineraaaad In 
V A -tTOp©: l^y reports *W/^aueh. toples m 'the history of standard ' 
units of m©aau]C^^4^^^ dwrlo©8 used -In Indusjjry 



and s&lsnoe^ and'^tha work of^tha Unltad St^tas 
Stafidteds* ' , \ ' . 



'^uraau 



of 



\ 



^ / 



4 " f 



Ref aranoaa 
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P -'X --1.6-.-. I' : ' " . 'M. ■ JlrT^tT^ 



1 ks^-^{ ; 



. ThB poliA D may b^a' anywhere between 1 S/Q" (1 ^/4i- ,l/8)/ * , / "i ' 
:,and 1 7/8" (1,3/4 1/8) ^_ ': , ' • ,.'/ • 'uv '/ 'i.'^^ 

. a) Ve b) - 1 1/lB" and 1 3/W" c); r/^.a" d)/, 1/X6 /^'o'^?,! 



6. Between 2 9/38" and 2 11/33" 
7*^. . 1/16 

8. onfl-*half of ttle unit used 



1 1 



9,^ 1/10": 1/20" r 3,7/10 t l/l 



'20 



/ 



'I 
I 



/!• 3.^0 inches, 
/..g* . 4.0 inches, - - . ..-.v. 

3.. - a) .1 ft, .06 ft. . I -1/4 ft. I 1/8 ft. I 5.2Ma more ,proilse 

~ . b)- -.01 ft. I .005 ft. ; ^5- ft. I .05 ft. I .68-18 -fflOre 'tfiSBe-l^ 

- e) -''.001 In. I .0005 In.j ,i001 In. i .000% in* | aam©- probLs'lorf ' " 

4. l'2§'and 13# years old f 

5. This depends on .when the ^ue'^tlon 1b asked, - / ' ' 
(the pi?esint month <pluB or minus three mohthB ) i' 

. 6. a)4l00^t?.|',50ft. . b) 1 ft.l . .5 ft. id ft.; 5 ft. 

d) aft. > ,06ft.f e) .OOOl'ft.j .tooosft.f • • 
f ) .il ft. I ."05 ftf , • V . 

7, . fO la the most precise j, a Is the leas% preelsej y#s, d arid f . 
,8. a) 4200 ' b)\^ 2^,000 9 ) -48,000.000 ■ ' . 
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?t?/?;0i '! all"^')..'-b), .001 ft., o) 10 ft.' .,di)r,i^,ooo-ifli i-rV^ 



I ill 



-JZ'£i■fia$3i•,^or©^.S'^^ign'^.fleant^4 th©, bent, of eiTor. 

! 8, '7,^1$ to. has th« groat ©at aeeuraoy and .2 In haa ,the laaat \' , 



1. ■ 3/V ii^eh. 
3. ^5|filteh 

5. „;05lO- Inoh : 

6, 7/3? Ineh 




'1 



13 



Largest Art a "* 
,i Smallest Area ^ .-2 x5'^-^- 



dlff^rince' 
Area " 



2 sq. ip. 

■3f%:;ii 



= 3 f ^: -iS.-^-V 
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loo • 




pjPodUQf '^ould be 5 ia/X6 1/8(3; ,1/4 >1 '374') * iM^^A'/s "I 
- we a<?e jtiiat„tha» "error,' In i the. number of square unlt^-S" ■ 
the oomputed ^rea la the ,,acime J except for BlM)'&a toV\ r • 
previous 6xai)!iple.- a?he minus mgn tflm^Jiy 'meAha ttieiTv/'-fiV' v 
a might- be 'smaller by this yio^t;'' < ' ^'-•'-^l'-' 

t0 set. In. ^ . ■ . „ ^ . ■ ' ' • ' ^ 

'a»y differ by. as aiuch as 9p99*aqiiare Inches ■ 
1+ <i) , , ' , ^ 




r 



Vi. 





r 



f\ 



A. 



, . .considered '. to, bt^ an exact • ■' ' 

iiwifT. ',2. the tinit,,th'e iiore"pj»,eplBe Is the m^M^ 



taeijt,"' , 



aiwihes 



^j.j;|?.p^. ft3V'« Tlie..g ppsslblp eriX)r ^rtoul'd toe one-slxteentfc^ 

/TkV4»^^ per 




tated to be 10 .O^lttches , It 
V Imj^lia^ .th|Llb the l|-nS was msasured to the nearest IncJhLv^^^ 
P: 6.^ " Tht sTOi'e pi*#clse the jaeaauramariti the greater.^l^ th^ pde- , 
slblp error. \ , ■ t''- ■ : .... • \' / • 

Alaf aawrgm^nt of .30p; "m^l^.^. has'^he_^ sflmk greatmt jp^^ 



-V ^ error aa a meaBi|rem8nt of - 7^0 mlleei 
T 8* There are -four significant digits In i^he measurement 7^003 

Thef team "greatest^ possible error^ of a meafuremerit^oea i 



V 



P IP. 



mi 




not refer to a mis take made in t 
The greatest ippaalble-u^rorrof the su^ of ^ spveral approx« 
Ijaate flieasurements Is t hi same as the greatest possible 
errbr of th^tfeaSstl 

- - - - jj ^ MU^PLE CHOICE/ ' 



precise me aBurement ," 



c 



1'. ^Phe moit .precise Ma^urement Is: V,'* 



261 lAchfeS- 
^!^*Bw 26^0 Ipches 
. C. 260 Jjiehes 



I.. 



.4 
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|='«^#'%^2V-- VT^^^ greatest, accuracy Is the one > with the \ 



• V; \ '^-.^ .precision. • ' ^ 

. ', ^; piosslbie error. - 
*Q- ''Per eent of error. 



I 




■ .f05^ Irt. 

.-B. %0$ im 

■' • ' ■ 
cV, .'.055 iffi 

9.005 In.j 



tf^T ±11, " OO^PLETION, 



T.^' The meMurVmeht oS a line segneht i^as. stated to be" 11" Inches, 



1 ^ The measurement ^ralght be seated ae 11 + (TfS),; 
2* ^The ^eateet^osilble error; In a meaEurement Is ^always (^) 

' the urtS.t' used * "i \ - ^ ' v 

3* A mteakurement of '341 InchesN^as/ the . same p^eqlalon p ' ■ . 



easur*emeht 6iF5 0 / C(^) ^ 



m 



1. ^ itea^urfe 



t^p length of ^ tthe line fiepnent 



' eighth" of inchi A_ 



'i ' - 

fi^ to- 



the ^^arest 



nimbfr of ' significant dlgl^ts.. - 
The grjfetieBt possible eri|or In the sum of In., -36,05 In^^ 

5.1 Ifi. Is: ' ' , ■ ' 



2. Suppose 



\ 



ERIC 



you have n^eapured. lerf^th an'd"|Mli|th ofe a . rectang^^ 
^ach *to the\eai'est tinth of an Inch. Explain how yo^ would , 
f Ind—Uie-a^p^oximatf .greatest, po^sltle= errofc„ln_^ei^.ea.-— w..^,^ — * 
^ CSCf le'nstl^ wl4th ^ , ____ ^..'^^^ _ _ J-^.^ 



3 ' , * 



v_ '3,. Conpi*te tlie per cer^t of mrTor in the measurement 25|inGhts, 



How vibuld this eompare ^' with ^he per cent of error in the 
^4 measurement 25 miles? 1. (Ig ^ .02 ^ a per cent) ' 



i' 



a. j. (Same) 



r"- r' 
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